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MfaOOUOflOl AID HISfOaiC^ L 
(y«R#ral mftmiitern ©f tigalii 
Pl«at #r waodj tisswes -eoajsist friaelfallj' ©f e^ lluios®, 
b®!a,ie®3.i'ttl©s#-g, aai g»all »»O'aafc0 of s-web e©o»tit«-
•®att mm ash., r®gias, g-iia®,. tsauiat, aai pr^ fcuiae. the 
eellmlose aai b®»l©#llai0e#s li#xo«atts, #t©.) 
are poljsaessfaarlies, *hil® the Ugaia mprmm^ m th® nea-
earfeo-tij^ rate part.ion ©f th© Approxtaateljr ©f 
wood is ligttia <3S), «. ©rganle mhi&h ia pmB&nt ta 
%li@ ©ell walls of the plaat (S, 14, 21).. 
to %m ©.hefflist, llgai.n rtff^ gtate tii© MgH ia«.l®#iiiar 
»©i.glit, moii^ «a.:rljoti|'irat# psrtiea «f tHe oellalisr tlssa© m,ft#r 
it iias feeea «f taaaias, r#siss, safl gums. It is wry 
reaistsnt t© %hm mml ©arfeo-liftrs-t« lijar0ly,s.ls tent is s®la.fel« 
In iiO't allcali «ialfit«® md imolttM# la e«ae®atrat«t 
It mm to® faftfear a.s that p.©-rtl.oa wbiigh i!©».t.aiw 
msthexfl and appr0:ii»at#ly .80^ mrMm tbaa Ito® 
•earbo&ffirat®#-.. fb.® preseoa® ©f •.aettoxi'l groups ties msmlly-
|j#eE miiBM&r&d as #a# of tii® aost laportant #faa».cterietit« 
of the iigttia aoleoul©, 
f« t.h# Mtaalst,. ilgalB r®fr»t#iit.s that wm^ y m ilgfti-
fi®d ©ellular tissii® alrandaat ta th© plant feingd&Bi. By 
ttssaej %hm ^ -tsnis'l »®aRs thos# tlssmeg 
wtalefa -slitw m metmrnry mIlal&B@ mmctime aa<l whicli ar« 
in a»«©aia#»l enf-rt© Ligita li the pm*' 
saMtaa©# In tfe® lignifiM ©sllalar tlmsm* 
tfc,# Themis try ©f lipkis 1« at tb$ pre-ssnt tis^  l» a 
stats #f ©OBsiieralle towM aai i«€f-«rtaitttf, Aumg tli# a©st 
#tos©ttr« plant i3on»titii#Kts, iigaln memplmm a ffl©«t prminmt 
plmm* fhlB snMtmmm &r &t muhsMmm is ®lia.r#©t#r-
lz»4 larg«l|^ ' hf tiia #f pmpnrmtipM, m well ab ijf •tft® 
pr«&©a#®' of e«rtsia eti®rs«t#rls%te groafs, fia*, s@tii©xyl\ 
aai liyircxji grs^afs* 
fh« ®©tbo4s of ii^ la pr®pa»ll®a sre la.®s4 afjua (a) its 
4i.ip»rsl.oa in iiiat® slkall m&lntiQm.,. (h) its las^ lufeility 
la mmmtmteM aeiis,. «s §4-8-^  BnMurie mm& '48^  HCl, 
«iid[ (e) its eo«bl»ftti0.ii wMh mrtntm &Tgmmie solvests, safife 
as plieaoi^  glycol, aai ©t&sr lijiroi^ lle ©®ia-potints* 
All im&Btig&tGm mgme that it t® ®©-it aal4k«lf for tli# 
,llgml.a t© b« fro.« tte® 'wooi la it®- OTlgiaal •e«MitlOR. 
Imaj support tii# vi#w that ligaia is ©©•@l»tU'ii€ ?ith 
th© €!«llalos©., @itii-©r Ik th© .fo.ra ©f ©gter-typ© aaiom 
•fe«t»®«tt an a©idle gr&ap in tli© ItgSEta aa€ a hfAroxyl gmnp 
&f tM -Garloiii-iratt, -©r ma linkage feet®®«ii tb« 
ligain and th# e©-llttlos@ $r ©t&tr eftrl©li.yi.r®t»s* -Just what 
etoft-agss omwr itirlsg t-gelatios- un-kanwo at tli® p»««Bt 
tl»«. 
Qii©sti«a #-f %hM Exist#a## #f i-igiito 
TM <ia©stl#a as ligaltt pra-»f#rB®i 4tt 
til® wm^f %immm m arise® fmm ii«pl®r typeg 
©f «©l@:«!al©s toriag ©^ roetistt p-r©©#ss ts m%ill'mm., mpm- • 
Ia^®stigat«rg, t» g®a#ifal,. Itsvs' ©©asii#r©ii llgnin 
to %© a »ttbsta.ii®« pre-'fa.r»«# l.ii wm4y srfcii«fe i,s 
alterti to a TOnstdsrafel© mtmt %y tfe# ©xtraetioa 
l#«#ritly, h«fe app«sip#4 #trtaln @«ttlrtl«Qii©ss toy 
Hllpert a»:« aasoelittas Cli-gS) bat# %mm%4 to •twsfeloa 
tb# ©f tbm i^ mn on th« dit.feriMtiO'a 
and properties of llgRin* H# tofts p0ia-t«i «afe that mrioas 
g'Ugars (frttctds#, pemto-se) giw, ©a. prelenged teolling wftfe 
a0i€s, iftrk e©l©ret mmp&wnAm haw prepertiftt #t«tlar' 
t© ligala, #sp®ei6ll|' tls©ir iassKlafcility tm #©a©®iitr»t«€ 
m'QMm* fbis fast was tntsrprstei Hiiptrt m iatl«ating 
%M% tfc® origia ©f ligala l0#tet f©r ia %hm inter-
auttoa of «@rtalo, wiSaowft mm a0ihylmt®'d gagars'^ ith 
til® »©t-d mB.mA im tb« ,tr®ps.:rsti:©:ii, #f the-
It teas long hmn r#«j0^ gala®€ hf sXa-est ali investigators 
tMt iA the pr©pmrati#» ©f li^ ia" a stort- p®rl«€ of 
tr@®t«€at Jast safftel'ftnt t# hfirolfs# tlii© ©Arfcefaytrst-#® t# 
®-s««ntlal|- eoataet «ltli- th® .eeaiseatratM a-eli. 'ssill 
r^ salt in th® -of ••««« #f th® iis'solved carbo-
fejf4rat#«» la B-mm eas#s tbis p-r##©®®- mm l3eii#v#i t# lead to 
til® form&tl&n of (IS), fk® gl®ilmrlty ef 
til® «8ya%b®tl® li^ la" i« tfe® asttfraj ligaias was Bhmm %j 
<a) it« to bj-ireljsis' with s^ iilfarie aeid, 
(h )  its soltifellltf In. salpbtt# reagent rnttm 4iilorla&tl©.ii, 
(g) lie violet «te^ rftt@a. apeotrw, aai (a) .its mimtng 
mlm* 
atlpsrt (17; further ®agg@st#« that Ills pro©f ef 'the 
noa-^ xistea#®- ©f llpilas ia. >lamt aatertala l.s Mafe«tsatlaf«.€ 
th® .fa©t t.feat 00 tr#ata«at mt .st.r« -wltli se'tas at m -mwf 
im t#»p«rat«w. ppaeti.e®ll.j ©.11 tfa# ©I'gaiiKi .»attw •• 
was torsaglil int© .solwlaon. On 411iatt-iig th« with-
watftr., a fl®Wj- wa# .dMataei,. aaouatini to 
tfe® total «at&r.lal itt tli® #as« of straw, and to 
49-.5C^ - la. tb@ ©®s# &t »sei| #a tr#allag tb® latt®:r witli 
«M at rt>#a t@«p»ratnr## m prodtjct *m.i- ©•tetaiaed 
.«ttta:la#i mrMn m4. %7*f$ naaelj m 
SHtostaa©# • wbt©fe »to»©a e.to®i:«st©rl«t.i«« of ligttln., fbt.g fast 
mm lnt#'rpr@te<l ®.s iRii-^«t,i,iig that llptio tfi prnttumi. Isy the 
aeti©a of «eid ©a .#0i*t«ia mrTmhf4Tm%m •©rigtaallf p.r#sent 
in tu.# plant fflttt®rial.,, Uromgtot iatd solatios at %M Im 
%m-p®rm%urm, mm& %rmmtQmm€ tat#- ll^ l» at »©.« te«p'#ratiir©. 
St#reh <i-6)> hmmmft 'imm mhmn. t.tet m pmrt of tte llgnln 
ia «€!#d is 00-lttM® .to ii©ii (64^  milfttrt#) aa4 Is preeip-
itat®i out o«. dllntlea wltli water* ffe®' a«thoxyl @©at®nt of 
the tusolafel© eM mMhM p©rtt®HS #f tfe© llpila is practi-
th# ssa®, ipelatlBg a«relf t# a Mffemnm In: %hm mlw^  
'bility Qt mm^  @f the ligalu bat mo% In its -Qh-mieml aalmr®* 
f&« a©lt solutol® pm%iom-Qt tfe® lignin w&s ^als® soiwtM# ia-' 
©oli teiittm pyrtaia©, anfi a%tt#©-«s s®©io«». A 
siatlar «»oaat ©f llgsia -cioal-d b© iissolved ©wt directly 
tli@ wood fej treatasnt t^lth. B$ BoMm hfdmrnim* 
W#a#Mfia C^l) wm4 tl&mr with S#iiw«ltig®r's rt«g®iit,, 
(mhimh €i@sol^ ®« tli# ©»ll«l#-s®) aai o%iain#i a ilgnia ppepms^ 
mttm was aot 4iffer#«t i-a eppeaarao©# a»i eh«»l©tl 
prO'p«rtl«s from th# il^ lm pr©|>«p#i by treata@ttt with seiis*-
fbts W«iekitt<l to osttelmtft tliot tft.© existetio# of bessfe -
wood ligaln was %®yoiia aaj qwstion.,. 
Waksmaa and Cordon (S?) ha^ @ a statf of.fett®,yield 
aM eh#»i-0al natar# #f ligttta preparM fr0«- whm&t stmw by 
wltb satlforle acti at iiff©.r«n% 
t®ap«ra-t«y®swllh ajii preliatnary %reat»#nt »llli 
dilute asia., Th»f eoaelttiei- th«t th® |iyi'r©lfs.le mf tli®' 
mT%Qhf4m%Be mm. •••liie©apl%t# at the %m-m tes-peratwre, aM 
that tMs iaeo«pl6t® Mytrolyais t#ntei t®-w»s& %hm efearacter--
iBtie propertl-t# ©f tb© ligaia. Mtmn ligaia 'obtained' fr©» 
straw 8t B® 0.- wag agaia trusted with th® sao« mmt&. at rooo: 
t««p®ratiir«,. tli# s»«« yi«l« of" both li.pila ana wm 
obtalB#a ms by thm slagl© treat»«Bt of B fitr«w with aeii at 
rmm Prelialnary t»atffi#at of the m%mm mith 
dilute asii, faow©t©r» ild r®iw# tbe ligats yitli- fhi® mmm 
probably Aye to th@ €@str-uiottos ©f mmm li©«ie€ll«l©s«s, 
-otMairitis#, reaala with tfce &©i:i ligala 
'Thft ae^ essity ©f' feytrolyzing th® cartpliydrafcss aa€ h#*!* 
mllmlomB wltti illmt® mmrn hmfmm tfc©- 4©t«r«ittati#a mf 
iipiia ieag hmm r@©a@tttm«i aad iias hmm utili^ ea ia %hm 
staaiai?d ae-tfeois «f aaaly®©.®* fJiss# faete l#a 'WakSKaa t« • 
%lm% Hilp#rt'*8 tb-®©ry of tbe femallea of llgata 
froa mf^ Qhf&mte-m ioriag fh® tBoiatioa fr©'e@«» tei as>-
f0aa4atieni% 
Praetl0««ti&a &t Ligaia 
laay iaws%igst»rs hmm @.®aslter«i tM pmhlm ©f %im 
©r ii>^a-#xisf«m©« of lignla •pm-'tmrm€ 1m. %h© wo0€y 
%lmmm m ©f s®e<iiiiarf e«a^ a:rit4 «ltli %he sttiSjr ©f 
ttot.© -of llgnla a# it e©a«s %.© haaa. Isxly 
|,n¥«s.tigat®rs In this fl»M mmmtmgky as#wi©i tii<ilr prO'traetg, 
t® to#- b©wg#a#«a&,, aat iipoa %Mb mmmptiQu Itasst tli#ir 
gtnti#® aai %M%f @©a!Olasl©ra#« 
It was feo»#"f«r, tbat t-li® llgnias istilatei %y 
vario-QS bfir©myitis eoap^ ttnts in th® p-res®m®# ©f ®a%alyst« 
wer© ®«.eily frastiottated by ^ »ri©«.8 orgaoi# sol'reats*. fm 
fm% th#t th#&® fraetie^ as^ , so -©'IstaiRe-ij w^ rs f©«ai t© differ 
QomtAem%lf in stnie%ttW ami la#t#at®4 that' the 
previously r#fort.»a ligalag mmm a»€ aot .|i©s©geneo«s 
pro4ws%0*. 
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0f). Aiirali Llgata B ted a atiboxyi ©oat^ nt &t 
14,C$ mmd was presaat la ©©aslierable ^mnntity (gO^ ), A 
«®l©9Qlar *«ight 1244, or iefiaeet for th# 
Al'ltalt Ligaia A frsa «®thflalioa «xp«riii©a%s iistug fliam©-. 
fflB'tha-a# a»d salfate. fli® Alfeali Wgala B' seenefl %q 
feftve a fflO.X«e»lar weigfet ©f If9-6, or an #x:patti#d form'sla ef 
®i08^ 107®57* T.h«s© ©mpirltal foranims for Allcali Llgsis A 
mHi Alkali Ltgala B' vmm ©onsiisrably larger tban, the for»ttla 
for tb© «aa^ tiw bailiiag anit* ip©Bttalat«^  fey iraant aai 
Hlfeto^ rt (5). Tb© authors, #tat©4 that tli«lr r®-salte lni.i©at&d 
•eltarlf the »or« eeoplex ©!iara©t®r of alteli lignln in 
mmpnrimon with ligalns #xtr««te4 toy oi-gatils sslireats,, eg,,,: . 
®«thanol llgain <5),. 
• Hiipert and fisstllaefe (gg) ham reported that frasto«® 
and xjloss, mhm tr«at©fl. imt«r eoa'iitions siallar t© thos® 
ng®-a bj Hifetos-rt aa4 iio-w«rfc#rs f©r the isoiatloa ©f lignla . 
products hy as© of pheaol aM ESI, obaage int© smljstaaee#., '• 
whleh la eoiiposltion aM properties ©r# v@ry slailar t© those 
©fetainftll fey treataent of plant ia«t®rtals with strongtr sineral 
aeiis. Hilp«rt raaitttains that tba aetie-a ©f ffeenol -mnA 
dtemae on lignlQ has hmmm aader#stlaat©d., sM that tit® 
sessitivlty of th« sugmrs to- th&se last two 'nafted r#ageats ' 
has hmu overlookei by Hi'b'bert and bis 
Ffctillips (29) isolattd two llg«iii fraetiaas fr©« oat 
hull® -fey ©xtraotiag thmm saeesssiwly' «M ®3£tiaastiv«ly, 
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fi'rtt witli 2% aleo'-hLOlie so41«« fejaroxli® solatloB at rs-oat 
teaperatare, aa€ ttien bj reflaxittg with 4$ nqumm sodiaai 
tiydroxifl© SGlttti©!!. Al tli® resalts .agree with tbe fonrals 
first lignia fraetlon mM 
CggHggOg(OCH^ )^ (OH)g for tb© mmrn llpiia fraetioH, fh®-
ligain fraction is-olat©i4 bj the alecf&ollc sodiiia bytfrexid# 
ffiethod was foitnd t© haf© th© san® eofflpoettloa as that is©» 
lated from mm cobs hy the same uiethoa, namely, ®4(^ 4gC^ 3^ -g* 
la tbe ligaln fraction issolftted from corn ocl>s,. bowsfer, 
four bj-dro3cyl ani ttire© methoxjl groups were sbown to h@ 
pFmmtf wherms th® resialts m the iigaia fraetion isolated 
trom oat halls indlcatet th& pr&seme of tJirm hydrf^ x^ l aii.d\ 
four aatfaoxyl gmupm» 
Phillips aM 0osg <31} isolate-d tw© fractiotts from' 
toarley straw tn the sam# mmm&r as dessrifesd above, fbe 
lignin fraction iselated fey as® ©f fileobollo llaOH had flv« 
hydroxy! an€ f<?tir »etho3cyl gimupa, while th© fraotioa 
isolated by the b<|\i«0!1s MnOB had four »#th03cyl and four 
iiydroxyl groaps, there was also gt slight differe^ e© in th® 
Bttabtr of carhua aad hydrogea atoas of the two fraetioas, 
PhJllips ao€ 0OS0 (SO) have fractionated oat strais into 
%hrm fractions hy sueetsaiw tr&atmeEt «ith 2^  alooholie 
SaOH at rooia teaptratar©, r«fi«xliig with &q^ umus l^ OK, 
siiii finally treating th©. residtte with fuming ,B01. fh« first 
and s#eott(i fraation both 0Ofttalii«4 four methoxyl .aii<l fonr 
-€.5» 
byiroxyl grottps* fli© liptia frsetioa eoatainM higtmr 
p«r<^ -®Rtag0 of tmrtom than, tii©''otters iJttt th« saa© pefeeatag# 
of netboxyl* 
Sarimr (S4) treatei Jut# Itgaln with mmtom %n the. 
pres©n«# of PgOg at a teaperatttre b#lo» 3.0® </. The asterlftl 
tliat Im @total»©4 was m l&tiger In iiliite SaOB^  H« 
po®tttlat#i %hm ¥l©» that this- a©&t#ti© eetideagstioa pr©da«t 
wa® pr#tebly s ©ydto ©©apoma •»»€• iMl©at®€ tfe® prese«©»-
®f t»0 hydroxyl groops ia the #-p98itl@a in tto# • rlsag:*. 
wiil©h »®s forisfed by the clsavage of %h& ismthyle&m tlexlde 
grotif) wrm%n% la tb» ligaia 
St«t«o©ist of Proviso • 
The prao'tdlttg ii'gQ«#si©B feae feroaght. out tfa# follow lag-' 
polmts: 
1, fb« imeertainty m to iih«tb#r lignta exl-sts' as a 
deflnit© ©atlty ia the wooiy tlssw® ©r is a p»a«et fo»t®i • 
durlag tb© ©Ktraetioa prO'e®#s has t«ea IMieatti* 
2, T&t iBprobalbllity et isolstlag tmeliaag@a lignln from 
the wm^ f tissu® i# •still ap:pas«at. 
5.. Tiie feo»ogen#lty uf m isolated lignla d(ep©tt4s «po» 
the ®o-ttr©« of «atsrlal, oettiod of l&olati©n, and tb© 
te0.lmicjtt© m#e€ hy the investigator. 
4. fh© hitfesrto r®f<jrtti llgnias tMimtm that %tmf &m 
mixtmmm and mn ib@ fra®tloaat®« % ©rgaaie s-olwats. 
*16—-
§« th&m frfteiieaatea ligains mrj ooaslierably in 
stractare aafi properties. 
Til® first thre© points smm to fc© feirlj well ©gtabli©li©d 
hy ttm data already quotei* fo test the validity of the last 
two parts, oti a iigain isolated from oat lialls, was the 
purpose of tii# present work* fhis work contiimes the 
lavestigatioa feegiiit by fmlds (38)* 
fh« ©xp-srlttsatal part Itself into three aain 
seetioa®: -
A. fha preparation of variaws ligaiRs. 
B» file fracti©nation and alkaline oKidation of tte 
Isolated ligalns. 
0. th& preparatloa ©f ®©thyl«te4 aM sap0mlfi@d terl^a-
tiv#8 of varieut ts-olated llgaltts* 
^psRUfSimi; 
The Pr«'pai-stl0tt of Various l.igiiing 
file prepgrallaa of .ag^ Qsls limi& fmm oat 
ffee awaosia liptin was prep^ r^ a from oat hulls aeeoi^ iag 
to th« proe&aur© of tal€@ aad Hixon Tlit aaalytical 
results 0f tti® isolated product 0oapar©€ fewrably witii the 
resellts r©'p0rt@a thes# aitthorfi, Tli® analyses,, calaulatei' 
on tli« ash-fre® feasls, are: C,. 6S.4; E, 6.6; OCHgj^  
a@b, 7.7. Aaalysee ef lf©|4e»s m»«oata llgnla, eftletilattd 
©a the ash-free feasisj ©rei 0, 6!S»8j, 6,0S| OCf^ , 13.li. 
asfa, S.7. 
fte preparstiQn ef ./lignins fey altollnt .topeiociite. 
03Ciil2@d ligRln# B®f prepirea fti" two ilffereat 
fflsthods, fo €iff«r®ntlat© the®# two ligalas- aad thslr 
ierifatives, ftppropriftt# abter«vtattoas hme b©#a iis«€-
throQgliottt tht tiisels. A Itst of tb«s« a1>tor©"«fiatleas is 
git©a in fall® I, 
Oxldig#d lig^ aia fro» m% teila* fftt® 
first »®tlio4 asistf t# prspaj?® m ligoia was as 
f©ll©»«; 17S0 grams ©f aci:i-l^ ii*olysM oat telli 
-i8-
faM» i 
M#% ©f i-ii the thmmtm. 
ioio-carlsoxf ll^ia i g * 
le.ao-earfeQxy llgiiia # li •• 
Broffi©—oartexjr ligaia # II* 
Be«*ox.«^  # I • » • »• * ». • 
..' 1 . * 
A*: .XSfi'O:!.* X * « « » 
A.. Sel>. # 1 
ift.» 0 ]E • •• 
* * * * * * * * '  
. lignin pr#par«^ fro» acid-hy-
drolyzed oal hulls toy tisa of 
KaOI- Also iabeleg I>0..L, S 1. 
... pi*@pa-r«4 fro-m aumonia 
llgaln h$ mm #f NaOI» Also 
imrnim I>C>L., # II. 
• lignln preBar©4 from ammonia 
lignln by t3S« #f SaOBr. Also 
labeled Br.g^ L, # II. 
i@do~carboxy lignin, prepar@€ 
fmm acid-hydrolyzed oat hulls, 
2*0—oxidized UaOI. 
the precediag pradtiot rt» 
oxidized with la01« 
acetone Jasoluble fraction 
of the iodo-earboxy lignin 
prepared from aoid-hydrolyzed 
aat hulls. 
acetone solubl® fraotion of 
the iod0-.«arboi:y lignin pre-» 
pared fron the aold-hydrolyxei 
oat hulls. 
acetone iftS0l»Al© fraction 
of the iodo-carboxy lignin, 
prepared from acld-feydrolyzed 
©at hulls,, which was- re-
ox-idia«d with laOI.. 
the mxp&mm% g r«preseRt-s %hm 
n«»b.e.r of tine® aethylatio.a 
was perfonaed by Urban*s (0) 
' B#t.bo-d im), 
the iM»ber ^  represents th© 
ntiBber' ©f timm methylstion 
wm p«rforB«d by the diaEo-
(dl). 
-.It-
w@r0 m.i%h IB lltars of mM 4$ iaOl. After the 
g®it3tlo:n mm to stsiia. auremigfet. It »as-fUttrei tey 
saeliGB -using a B««.ha®.r faaa#i «s#Ht»iiitag a eiotte 
To a«t®rala« ^ juaatit&tiveiy tli# tlido'retlcal mf>m% ©f .iMiae 
a«M®<3 to ©xiilg# %hm altealine ligaln -t©latiom, 10-. OQ 
portiom of tbm mlMlime l-igata sGlattom n-sr® tr«at#4 »ith 
20*-00 of O-'-Sjl Ig-XI S0ltttl©R, mm.tsr^ :%ng t© th% pro-eeiore 
©f G0-o«wln C2.1)-» %hm @-»«ss tit.rat@« with stau-teifa 
llSg-SgOg:. fh«! exe@«s toiia# tltrat-#t in -t^ r®# -gft«|>l#s, 
#3tpr«ss#i In m» of ©.lOMM 1-agSgO'^  ^was eo.,5S, gO.®,- mw& 
20.40, fhs titratti^n ©f tlk© Maak »»» •taivsltet %& €2*70' 
c#... ©f tb© C.lCl^  ISgSgO^ - fti« ItgnlB in 10,00 ee* &f tbi 
alkaline solatloii th«ref©-r@ ^0*40 ee» of 0..i0i4g. . 
MftgSgeg. 
Fro® tli« atoof© r«-8ttlt m @al©mlat«4 aaotaat of Slf gram®, 
of iodine and 418 grams ®f KI,- at®s-olif©i la %mo litsr of 
wst#r-, wert adde-a with vl.g©-ro;iis ftirriag t© 11 liters of %M 
altelljie- ligfiiu solatloa tortog m tw© tour perioi» . fim 
solution was »llow«d to stani »t©raiglit.. flli@ii th© fe-^ idatidii 
was eoBpltt# a .feaowH as©mat of tit® «lxtwe wa® t-estM f&r 
%hm presenee &f free iotla# %y- ae-iaifylmg th® 0#ltttl-©tt* Tbe 
alkalitt# ligBia eeletloa wm ti«ate4 t-o iS^ 0. and ©©oetntrates 
HOI was adde4, wltli "figersns stirring, natil the g©latt©ii 
wmw -sllgiJtlf acid t® lltBttS. fbe preeipitatei lignin was-
fllt«r«4 l>y saotiott and trm sf feali€©s.. A 1,S^  jieli 
of %tm ox;ldis«i. ligiila m&B fb# esiftalmtioas 
sere hmm^ ©a the- al.r-<l3fy, a«i4-'hftr63.|'8#a «a% h-ulls*/ m«' 
fr«®&ly pr#&ar®i oxmiz^ A iberat«d 0O.g tmm a flaSGOg' 
soltt%t«a aii€ %hm pf#-®#®.©© of « ©arl^Kfl group, 
lali® CSS) sli©w@i that the toflia® was ttmlf b®aa€ t© the 
Hgnia P©r mmmtmoQ of r®f««ae« lb# llgaim ^ 
pr©par@fl • ftb© a©id-'h.ftr©lyE@i eat ..hmll® has 1&®®n tssts--
tlv^ljr a«gl^atta as i©€©-©srl#:^ Aa«lysi«j • 
O,-44.0Si H, 4..SI 0<B-|s, as&, ©..IS^lg, 11.4, Tk« 
li^tH was iasolabl# ia petjpolitta ©Iher,. ethyl - ®tfa«r, : 
©bl.#r0f®.ni, la.etie aeit, aa4 0->alt»t©ltteaei, sligfetly 
In (flioxane,- ©tfsyl »l©oh©l,..'-aaci isopiopyl aleokal; it «a® 
partially scliiljl# la metljyl aieo-bol aad- a«stoa®* • 
Oxtiigej. ligii.l» fyero amaionla ligala* fto© «»es.Ra aethocE 
msM for tbs p»pai*ati©a of an oxiii.g#t ligiiia was the 
oaiaatl0n ©f til© isolated aaaoala liptia hy ©f EaOI, 
aee-ordlBg't© tM p-roeeiar« :of *aMe-anfi Hix©« (.40). 'fls® 
HaOI oxiaatioa 'ralmea tlire© saapl«s of ttie asaottla llgnin, 
©Maiasfi the teserlMi fey WbMb (38), wbt® 187,5, 
1^ 88-»3, m& 1S?#S resp©etiTely* fbes# latter value®,, -©x-
pr©0«#8 in m., .1/10 lo4in© psr graa of lignia, ar« in 
agreeaeiit with tit® B:mrngm oxli-atidii mlm ©f 188.0 
fey falfl®. 
A yi«ld of the ligain was obtain©# fey 
thi-s pro©#€iii^ . ffee llgftia ttas %y tfa©  ^
&f tie lifnia. tes l»«tm ttnta.tlwlf «s 
lliata # M* Mmlfwrnt s, 4f»g0| a, 4*41 j 
OOF%, If-*4.J 3^gt E4«4-|. S«®» 
mm e#«pl«f«ly «o3.sM« la iCS fcOlt, SsgCOg, »tti, 
prnrtmilf smMM« im 'Mommm mnA @M 
ta sal eiii#i©i, mrtma 
iSbMvMmg mai tttif-l rnmtmm*-
The ggjimratlgit #f :igie«*Qt.r»eE¥ liMmtm* 
.Mmlm §. 1* 1% mmm foMi iltal, 
%m i* g 0otiM, tea ftir%ii»r #«.t4lg*€ %f 
»«0J, ^ A ««pl« tff ffee Itgela # J. 
plaaf«« i« s gSO •«* i®4i;M «tti 1© ##» mm 
a<S««i ^ fsellltat# f# ttiis #a»pj# 
mv» aM:#t 1B«C13 m» ## i 1 MaOli sslwti«i# Af%#r w-3.ttt.l#a 
tet '%#•««ge».CC) of 0,£ £ @©lii.tt&a war# 
aiiM, t.li9 wmmmmA^A "by S#©€wia 111). 
fls» fl«sl mmm- g%«ppe'r#i ianeSlst^ly aai t# «l,s-ai 
th# tm #si€st.loii» fo •feii® ftltolltt© ligaia 
eolttiisa .w«rt M«#€ #0« sf g g %®®4» 
Ig «ig with tMseulfat#* Stawb 
9m» «»«i. «s «'l:ais#ftt#r«. fft« r«stt3.te «» sb©««6 ia fsM:# II# 
ffe« %£««• @f sMAtttisii iM ast »©#« %m feriai my mppwmi* 
»M« -©lisiig#- 1» til# oxiimtioa *»!»«»+ 
It «# immmmi'f %tm% it «i#r® a fir^llaiaerf 
fafelt. • II 
flie iifftet of time on tli® ItOI oxldatioa 
©:f idflo-carboxy llgala § ^  
t-t. of 
-©xi^ istd 
llgnln 
CI.C.UI) 
f i*e 
of 
©xidattea • 
hours 
SKeess 
NaaSgOj 
ce. 
cc* of 
0.10141 
ia_S 0 
S B S 
®e. W/IO 
iodine 
p«r: grata 
of ligain 
o.ms 04 gi-.so- IS. IS #7.18 
0.gll4 24 ta.80 • .IS.8S ' 
O^ lfOS •ti­ SO.fS 11. to .64,. Sf 
0«1910- ts 10..S0 - - l-g-.OS 65. Oi 
0.1913- . m 3C'.S0 12. OS . #.4.§8 
Mating of the- alkalia©, «olo,tioia m% 
vnriQm elcvatei teapfsrstti'r## fer a ©-a-e-balf boor littejrr®! 
before the adiltion &t tk® Ig-SI solution,, the 
vftlo© iaereasei from an averag® of i6«0 to 1S4*0 m, of 
,1/10 iofiiE# per gr®» of liptia* ffc€ wmnltm ©f thm^ 
' imm%B &m iaflicattd in TsM# 111. Coasiststtt oicldstlea 
mlmB wmm ©MaiaM at Betti %tm ICO® «ai 120^  C, 
thm tb@or@tical siiomat of Ig sai II nee@ssary to re-
oxiai^ ©- 10.0 grans- ^ f thm ioao~eartox|' ligain # g was 
•ealetilst«d from tbe aversg-e o-xl4«tioa v»lm ol^taiaraS from turn 
latter serl#s of «xp®ri-«®iitg-. fm gra» of llie iod©->©8H)oxy 
ligala I X ii«s©lv»« in #5 ©o. of f f laDH aRd li.«at®<J to 
100® G. f0r dee-half h©mr« • fli« l©atii««'PO-t-as'Siam iodid# 
111 
of l©»p®ratare 011 tMe iaOI oxi€atl©n of iodo'-earfeoxf li^in f 
wi. ©f 
oxi€i«efi 
ligaia 
(1,6.1,,I) 
f©«f. Of 
^ ii®atlag 
®c. 
• tlBS '©f 
heating 
hQWCW 
fta#' 0f 
ox,iiatl®a 
boars 
Ixoess 
lafSgOs 
oc. 
0,1023 I 
NagSgOg 
ee, I/id 
lodin® 
per gra« 
of lignia 
O.ggsg im O.g • o*s 20.8§ m,m 153,8 
O.SBO© im 0,S 0,i go. to . 15S-g 
o.gii# 100 G.S 0.6 ii.6s IM,;© 
O.Sli4 100 o.s ,, 0.§ gia.i "• m*QB 15S.4 
0.gl4t ^ 100 o.s 0*S tl30 m-M 154,8 
-g-l— 
solrnti#*! was a<S4ei irop-wJs® with sMfclag ami stoppsmi 
solotloa allowed to staad: for thm& imuits* th.« is#lati®m of 
tk® r#--oxiatjEi#i protoet w«« tbea earri#d out in- %M wswal 
isanaar. fbl# pradiioi ham feesa tentatively desigaated as 
r@-«xidiE®d^  i®4o-emrfeoxy llgala # ^  l.g..L>. i I).. 
¥leli, 8.0 g* laaljsts: G., 48.71; tt, 4.74}, 001^ , 8.5| Ig,. 
14.-8; sfh, lf*S. Pufiiig til® IsOI d^ ttatioa of tha loio* 
©arfeoxy Itgaia |Iftiafors eryetals »©r# ©"bssrtM* fh# 
crystals w@r# lmt©r ©haraetorigtd aad ideatifisd aa previously 
r#popte4 tof lali# aai Hixoa (40). 
OMiatiea of t.la#..r#-->oslilgi4 a.o4o-»ea.rti#^ y Itgaln. 
fli® isolated rs-oxidlzei Jedo--©ftrte#xy llfaia # X 8-.f} 
w«# tQ hmifd aa •©•xldatl^ a. valm@ of 44.7 ee* ii/lO 
p&f gram «f llgiBia. ffe# ©ffaet. «f tl»e oa laOl ©xl4atlsii 
•of til® re-^ oxl^ isei todo-carfcexf 1# Bhmm-lm 
I?, It Is #via©iifc fmm %M tatlt that sa ia-er©««» ia" 
tli# tiffi® ®f 0Xt4atioa 414 a©t %riag utoemt » inereas# la th«, 
iralii®, bwt t®ti^®€ .fward a l&ntr 
fh@. r#«-®xlilgM io4©^ «rlo3cy ligaiH # j[ (60%, S,5} *as 
again wltli tM ealo-alsttd saottat of 2g*^ KI »adl 1@0» 
latist, la th« usml mmmw* A EO^  jleli mmm 0%taitt»t. flm 
twit« oxidis#a tsid-^ tiaffeoxf llgniu, t«iitstlifely ie^ lgaattd 
as re-Q«iiigM^  i©ao-e«rl»xy ligaia § g Cre-QE.^  I,S.L. i ll, 
liai a very low oxiAaMm^  vmlm aM was not fartlisr ra'^ x^liisea, 
Aaalysls: G>,. 47..5; H, S.f| -061%, T.Sj. %, 15,t; ask, .19.1. 
fabl# iir 
fli® effect of time on tk@ ©xidation 
©f tli@ re-oxidized iod©-eart®ay lignln | 
Wt. #f 
re-^ oxidta^ t 
Itpila 
s. 
' f i®»' 
of 
©nldatioa 
bours 
lK09Sa 
lagSgOg 
©•©, 
oc. of 
0.101^  • 
la^ g^ 
|A« 
•IMla® 
p®r grass 
of lignin 
o.ifil 2 •S4.0i s.m 46.ft 
o,2mo 2 St. 80 9,SS 4S.T0 . -
o.goss 4 S3.7S S.SS 4g.M. 
O.gOBO 4i SS.45 e.ta 44-. S 
0.2C1C m 33.58 S.ti 43. t 
fhe .pg#o&ratioa of iixMimS, limtm fey mlkmllm tefpe^ roait#* 
O^ iiizgQ ligniR. tmm mmmmM Mmlrnm soil«« feypo-
O'El-datloa tallies #,a- a»Mo«ta llgoia w&r® »%tsia®t 
tn'wt, lamiiiier elailsr t© th# wlue# o^ fctala®i lif ,tti® »aOI 
alioa p:r0©#dttf@^  fti&r® b#«e^ er,. a tm farlatlocs. f&« 
prs^ #dare «a© as f©llow«: 10 -m, of «6t#.r »w© aM®4 t© a 
w#lgh®i ligfltla sample mhieh hmd fe##ii pla#ea la a ggO ee, 
iodln© flask. Twenty fi'¥©- m, 9i 1 W MmQS mrm ada#d and the 
Mlxtwe «h:ate#« till ii,0p#reloa was «oafl@t».* f© tli#' alkaline . 
liguitt toltttloo w@r# added, §0,.CK3 m» ®f •StO.B.r, mhinh had been 
prepared ^ oordtng to tli© pr«#«4ws of Kolthoff <S4}*. fb« 
flasfe mms ptoppersd iaaediatdlj after tli.« additioa of tfes 
alkftllii# h^ -pohmmitB moltitloa aai allowed. t« stand for- ts'tt 
alarat#®, Afeoat t^ o grsas EI »@r® added t© tbe- sol«tlo«, 
aft«r i§-.,00 of S £ »®r® adis-«« fh# ,llfe©rat®4 
was la»®Aiat#ly tilirs-|#i wlili etaudard I'tgSgOg iislsg 
stareh a® aa in&imtQ'v*^  A l»la«fe was# also ©Wain^ ii usiag 'th# 
sfeov# staaiaraised pro®®ittr«-* fft® tmeses ee. ©f isoilm 
thiosulfal® ia Ife© ligalst titration w®r© stil>t»0te<l froa 
ttm m, of thimulirntm os#d ia t&« felaa-k %m give tb©' aaa-li®r 
0f @©. ia ©xldizirtg t&©- w&igfe&i ligiin »aapl#« Th© 
restilts of tfe» of 'tiis®! o-fi -tfe# MssOlr ©xiiatiisa ©-f 
afimonla Itgaia ai m&m %mpem%mm &m Bhmn ia. fabl© ?.. it 
is ©irtieat trem th# tatels IMt mm imrmsB la tins -of oxida-* 
tioa ait mt bring a^ b.oQt as tmermem in tfct© oxldatioa ¥als$,» 
fabi# ¥ 
t&# effect of time oa tfes HaOBr oxidatioa 
©f ammonia lignin at roem temperature. 
It; of 
-.aaaoaia 
g.. 
fim© 
of 
oxidatioa 
hours 
Ixcess 
NegSgOg 
CO. 
CQ» 9f 
0.1014N 
NagSgOg 
©0. l/lO 
bromine 
per gre® 
of lignia 
o,mm 1 •o.iS' 44,88 240.4 
• o.ims 1 i.io  ^ 44, ?3 Mi.i 
0,ISf8 g o.so 44. fS £44.1 
o.wm 
- 2 o.is 44. f-8 843.8 
oatig 
€ 
0.T0 45^ 3 g4S.4 
0,iS9S 4 o.fo • 45 * IS .24S.2 
0.1f4S 3.8 o.ts 4.i.S.8 tSf.8 
o.isg? 18 ©•60 45. ga Mg.O 
o,im IB 0..6S 4S.2S . gss.? 
X% was that when them w«s a pr®liela«ry hmttsg 
©f fell© ftifcallne •lignin-contalnlag %& 80® aod IC30® C. 
f©.r e hour prior t# to# a.i41ll#R- Qf il© 
laOlr stlatiois, %li® •©•xtiatte-ft vain## «% tM®s« tw# 
w©r# practiealXy #aa«, aaself This latter 
figmr© was fomi to in'§ lea# igreea^ at mith th% results 
cj'fetaiaed l>f tit® laOBr ©x,ii«%ioa of a«a©«is llgatn at 
room teoparatars (falil#, ¥)» 
ffee laOBr ©xld'i2®i 'H«;nin mm pr®par#i ite«©:riiiig t© th® 
f©llo«lag proo#aiJir®j ' fl¥© 3.,lt»rs ©f I/B laOH &Qlntipn 
coiiteialng 60 ee... «f treffita© »er© stirrer iiatll all ©f th® 
ferofflin® m m  iissolttfi* T®«'iitjf>-#lght an-i oae-hsilf graas of •• 
aaaoiRla llgnia, wfticb iia4 to«ea «©11 «Sisp©rs©d mitti wat®r,. 
were «dd®i slowly to the iisll-i@ttfr«d mll?alin« hypo^ i-omite' 
selutlofi,. and fcii© solotloa allowti to staiid 0v@ml.gl1t* fbB 
llgnla w»® tfe«a pr#eipltat©a witU <tG»©®i»trated H01,. filtered, 
and ariM la the «s«al manaer, Yl^ ld, 8»g grauSi Aiislysis; 
Cf 46»lj Hjf 6»Sj| OC.Iigi' S»3| B'pgj 89*lj 8Sbj 18»S» Jfa# Hgttiii 
prepared from the amaonia llg»iia "by laOBr has "b®«n t#iitatlv©lf 
desig-nated bromo-carbo^ y ligma # H (Br*G*L, § II). 
O'Xiiatton tfalttS'S on the ts-6lat®d broso'-sarboxy 'lignin 
# ^  war# otetalnsd In th« saae Banner at detiiribed above* fhe 
oxldatloB valtt® decreased fron an mmrmg® Qf 242.0, as ©M-alaet 
on th« aomo-Rla ligaln, to^  68..0, th© f«ltt# obtato®d ©n th.0 
Isolated feroaa-eartooxy lignia # Ii,» The time of oxiiatloa 
-ss-
no^  mppTmt&hM aiffer«n©® o» tti® ImOBp o-j|iaati#a v»2.o® 
of the isolated ter©a0-#arfe©2i|' ligain # 
A s«ii@a«tl<3' Bummmvy of th®g®- mriotts lignim prtpftrations 
stowa la Dta,gr« I. . 
ffo# Fyaettoaatlon ,a.iid .Altoltoe 
&t llgaiii .Prepargtilons* 
fM fra^ tleaatlQo "alii aitelia# o-Eidatiom of' a»»oftla Hmin-» • 
Air-dry m««anla llgnla (22#5 g«) »» #x!i®«tiv®J.y 
@3ctraet«d witii e-eetea# f«r f fi^ ars ia a Soxlilet ©xtre'Stor# 
fh® dark ©olored e-ol«tioa was rtfiscrei toy fresh aeetona tmtll 
th@ ftjEtraetaat ll'qwer'was colorless* fb© a©st#ij© 
fraottoa wag tii#n Gon©«ntrat«d fey metiua dletillatlaa -and 
allGwei to ©taporate t© aryatsi* Th« gaa«y-lik@ r©sidae »as 
&lsBol-m€ iti SH4OE an4 slowly heated to 40® G. C©ne©ntratea 
HGl was addei t® th« li«t aamottiaciml solution tmtil sllglitly 
sel« to litaas* A llgM ferew fl©eeQl@nt llpilii-was 
ItatS'd. fli« ligaitt was filtsreA., r#fiJe«olv«d, -aai reprecipi-
tatei in tli« afeov© uannsr* 0ar® was #x®rcis®4 la pr#eipltatlag 
tfets llgnim fraction so tfe«t tM tewperatur® ••tti m% ris® 
«te0V© BCP -S. <Sa th# »441tioK of tbe eomeeatratei HGl to th« 
aa»oiiia®al soltttt^ a .li@at#4 to felgfet#r te»p@r®tarestiie lignin 
Qdalaeeed &«#«!»© a .heavy, gtt.®ay faas6» fh# »e$tone 
-gelafel® fraction (air«ary) weighted a,S grass, wbereas tfe®' 
ae«ton® tnsoliible fraetlon (air-dry) welgMd 12,.! grams*. -A 
-E9~ 
Magrsffl I 
Diagrammatic summary of 
irarlous lignln pre para t ion® < 
Oat Hii3>l;s • HQl 
Oat Kttllg 
IH^ OH »«;0I 
Aaaonia himin 
0CH3,"11.5 
laOBr 
Sr,C,.L/# II 
Omi^, 2,2 
BmOl 
l.G.L. II 
OCH^, 7.4 
0CH3, f';i 
MmOI 
8.5. 
lOl 
He-ox. #M 
OGH3, 7.5 
-so 
yepsated rnn am 21,0- graas cif amffloalm Itgwin yi@l<l©4. 10*7 
grans of %h»' nmtam lasoitiM® fraetloa and 9.5 graas of th© 
ao«tom© soliifcl® fraetioa*. 
The ao«i©n# B-olatol# aai lusolufel#' fraeiioas w^ r# 
ojsi€lg«a bf S«0I itt tti© saa© ffl:aaia.isr ft@ 4e«crllb®€ for the SaOI 
oxliatlott Q-f ttie aaffloala ligaia* la »a«h eas# aa a,ly--t.ry 
saapl# was as®i and all the preemutioms obs©r^«4 ss mmmmMmd 
%y Soofiwin (3.1} and I'aMe -CSS)* 
•S©«& ®,xp«riaeats w«r# als© rm. hj giwiag tto®. a3.icalin« 
llgaiB solattoa e prelliaiaarf leatlag at various %®op®ratiir®s' 
f#r a p#rlo€ of on#-h0lf hour- li^ fops tli# sttltlott .tlia. 
Ig-KI SQlutioa. fUe r#»alts mf th& laOl -mMmttm of tli®. 
S5'e.#laa® ®olaM® tra&ti&m of tht aaaottla ligatu aiitf»r tMs®' 
-rarjiBg eoMttioaSj, sli©m in f«bl« ¥1. Aa Ine.reos© la' 
th© ti»e of oxiaati0tt at rmm teaperatttre aot bring about 
any- eliaage in th@ oxidation vAlaas. Mpprmimmtmly th® tw© 
•pxMstim, vnlmes iter©, ©¥tal.a®4 #h©n %M alkalis# lignta 
soltttion was treats^  to m 'pwltBinarf lieatittg at IBO®' 0*' t&r ' 
a fealf-^ lie-ur befer® %h& llaOl ©mliatioa proeetare. 
Vhm tii« sane proes-iar© «s 4e'0crtb#i abov« fsr tb« 
0eeto.ii® soltibl® fraetioa was apnil@d to tfee ae«to-n« • liisoiabl# 
fraction, tii:» oxMati©a vain#® iii@r«a®®4 «itti an inereas® ia 
t©»p#rafc-ttr© aM « coastaat ^ alm® -at 80® 0« fb# i:»e««lts 
®r© shmn la Table ¥11. 
A «©ri«« of siBllar ©xpsrimettts wbtb oarri^ d oat on tfc® 
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fafei® tll 
fh# effeel of ©a th® ,SaCI ©iciiatien of tb@ aettoa® iitgeltilsX® frsctioa 
©f aoaoBla 
fft. of 
iaso,itAl@ 
lignin 
$* 
fill# #f 
heatlBg 
iidors 
Te®p. of 
beating 
Time of 
oxidation 
hours 
l*e©BS' 
iSgS.gOg 
m» 
ee. ©f 
o.ioils 
MagSg©3 
@c. of N/10 
iodirts 
per g, of 
lipila 
O.lfSg mMm mom 'G,S 11.OS SI. OS 
o.mt liMjll'WM n ff O.S lo.fo si.is 
' o.ioes O.S ' id " o.« ,7. to ii.'is lf4..£ 
©.t048 ^ • O.S m 0.5 • 55. iS lfS.9 
0.i08S .. 0,i B9 O.S i.fO 187.2 
o.iooi O.S se' O.S §,so iS.#3 184.0 
0.it4i 0.5 im O.i lii,,7 
©.Its# 0.5 im 0.5' • e.4s isg.,g 
noift-fras5tiottat»d siwoata 1?hs samples-, tiasolv#a in 
alteli, were liaat®d at ^ mrioas %-mf^ rn%nrm for dae^ lialf h#tir, 
aad tJi©a wttii Ig-Kl t.n tfe# ttt-tjal aaaaer. ftie r#s-«lts 
of th®s« «:^ |j0ri«'@ntg mm shmm in fafel© ¥111#. fbe 0:^ ida.tl©n 
values at -S® mni ISO®- 0* w«i*#'15B.O aat 200*0, resp@0t.iwly. 
A eorr«s|5«8d,lag gra€ati#a in tfee oMdattoa TOlae® ms obtained 
ietwsan tli©®® two t^ aptratursa. At a teitperatiir# bigher than 
120® G. t-her© ms a sligbt In th© oxidation ifala©'» 
Ikas t&$ eoaesntration of %hm toiiae' iie#4 f^ -r %h% WnOl 
oxidatio-a of tb© aaaoata ligain was irartei,, a lii.gi,®r oxidatioa 
valtia mm Qtet«ia#a.* Ihe coadition-s Qf e^ xtdatlon w&m ia 
®«t#h mmi a ttae- allottra#tit ©f 24 bow3rs.t ®ai a tsaperatttrtt 
approxlfflsltBg' 20® C. fli# results are tabtilatea in fabl# 2X. 
Tti® ©ffe®t of 0»1 ,g, 0,2 I, ma4 0«S g IMia© solwtioa m 
tfa© oxlciatioa valoes af «a»o»ia iigula vmrlmi fmm 9t.«0, 
an« 3.7S.S,. rsepsctlteif.. Hlgfe#r e©ne»i4trations ttea 
0,3 g w»« »et att«»pt0i, 
Oxiiatioii ot t.H® i'tmti&n ©f tli# 
aaaoais Itgnia »ith laDBr at mm tmimr&tnm m mn^ 
siBtmt -©Eliatloit mlm &t Bm*Q ©c.-» 1^0 tofflim# p&r graa 
©f ligBla, fhtm fignm Is ia ftgr#e»#at witli tbe 
talnes oa a&a«.fr6-att0ast#i a»«#aia llpiltt* fli® llaOBr 
oxtiat ioij ¥al«es d» th.® aeeto-ae liis-@luMe f met ton of tti« 
•a»oalst l.tga:in «#re''8o«®*h«t lower•, Iwit gave « mnBiB%mXk% 
m%&m%tm valw©: of gg&..0 •©©. |/l.O toroaia# p®r gp» #f lipila. 
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Witk a ps«lt«iaary totaling at ^ ario-tts %mp®mtwtmg 
hy tti®- laOSj* ©xiiafelom la th# ©"bow i-tseri'bta, ®aiia#r:,. tti© • 
oi:i4.atl0m of 'feoih -aultttol# md immlublm 
frmetieas rsaain#^  tbo sa«»,. 24©.0 aai. 226,0, • 
f3*B0tt#aftti0a slliaiio.# gmiiatlQH- #f %tm • loaQ-«»ea:rM:CT 
Ximmlm .irtntarM froa th# aeld"4iyd[r»&lyg«d oat 
flj# ioi©-earlKixy li^ la # J wm #i£lia«stiv@lf tr®at#« 
with mmtom ia tlie mmm saantr as .i#s0ri&©a afcew 
f^ etloaatl^ a ©f th# a»soml© llgn-la# . fii@ seetoa# fraetton, 
after %h.® w«-p0ratl#ii #f th# @x©#sg a®#tea®, wag iissol"^ #!!, 
1». X g, IfiOH, a.a4 tii« alicalia# solution.fe.®at©a t© 80® C/ T® 
%hB h.Q% a3.kaXiB#. ^solution was «4a®i ©@«eeiitrat«ii' HOI till 
th® solution was slt^ tly mi&m fh# pr#Cflpitat»fl «-o©to»® 
soltiblt fmetidtt mm filt®r©d, mmh®Q.f aai ta tM asual 
fflaaae-r aftef iihi'Oli It irie-t o-wir PgO'g in a mou« 
i#0sieator# 
fit# »eet#a@ 1bso3.»M» f»©tl'0-tt ms liktwlss repreeip-
ltat«4 fr©« ana alkmlln# SQlmtim ttf •#@a#®iitrat@4 EOl sa#. 
irietf la tfe« saae m&mkmr, ' fwmmty tii»# sRi two t&mUm 
gmmm of aii^ ary to4o-ea.rb©xy liiHlii # 1-iav# 03.S grass of 
tfe® vaetiaa-'firlM aestoa® ' insoluble fracttoa md 1.8 gra«s ©f 
the ira@a««-driifi ae®t0.ae solnlaj# frs©tl0a, or a gatM in . 
weight-©f t.lfj. . A ran sh®w#i an 11$ w@lgM 
mhm foat in m aamlgoat »aaa«r. f&«-saa® 
weight la©r.®ase • wa'S a#%-e4 w&©ii the mmton® eiiirteti^ n wig 
p®rfo»M ©a m air-irf #r tvea«*«i»f is tors.) saapl# 
©f the i0i0-«iirfe©xf It^ ia # J. Aiialf•m t.li# a@«tom@ ' 
fmetio-n are: S» iS..$i H, 4,8| OCH^ , S.Sj ,1^ .,. If,.3^ , 
hmljsm, ©a mmtmm inrnlrnm^  fraetioa aret C,. 
H, 4.8; 0®^ ,. Q^ m %,- IB.8. 
0:si€at4®a #f. s«lttM# t»f %m io4#-.. • 
©arfeoxf ligala # J W'tfe laOI mom tm^QTrnlmm gmV't' a 
#o-a8lst#at of 110,0 aai 111.4# to© tits# 
©^ tiatioa w#r® oue Mur ®r f#rty ttgtot horns. ftk9 .laOI 
©xtdailon of i&s a:ttt0ae li|isolal>l« fra^ ttoa fa-ye sa, 0Kl4atioii 
vala® of 104.0 at r#offl t@aperatiir#, ,r©gar41ets of tfes® tis® 
of oxidation, P»ltaiii«rf hm%ing at ICX)®' Q* f&T oa®-half 
Momr, of tha slfealla# s#ltittoa ..©ottlalaiisg tfe# aee'ton® la-
«©lafcl« fraeti^ a, fellQw.si toy I-a02 'oxMatt©!! la tii®- ms®!! 
ga'^ t a co3astst#Q% osiiatiim ¥altt'# of 144.0. -fh®-
•©•xitatiaa faltt# Qf tli« a«»-fra«tlo».a%«€ l©ao«'©a.rfeo.xy llgnin 
# J was oalf f&.0 »Ii-ta ©xlitSfiHi at •!««« -ttttwattir®, • but ros» 
t0 154.0 ^ #ii t.r«at«4 to & pmltmin&ts &#ating at G* as 
al50V». A mimmBVf ot tte I»02 ©xidatiea of tte.% iodo-
®far%oxy lignl» # «tt€. its «@sto«t fraoti®aa ts^  A^ fia la 
fatol® X. lRsiaffi©i«at of fit# solu'ble 
fi^ #tl0a pre^ «atst any Qf nxpirlmeats atlng %m 
limtmTf i#»erlb#€ mWm, 
-ss-
Tabl# K 
fli« mffsQt @f oa tfe® MaOI oxiaetion of 111® 
IMo-eartooxf llgftia # ^  aat tt# aedtoii© fractions. 
eo, I/iO iodine per 
gram of lignia 
S#oift Tejnp» : ; 100® C. 
lo.ao-^ a.i'-to.sxy 11 gala. # X is.o 154.0 
Mmt&m sdlull® frm€ti«a-
Aoetom insoluM« fraction 104. 0 144,0 
fh® pr&pMratim ©f. i,e4 inm&lm'bl L# i««|#-€arl30xy 
Iha theor«tlosl a>»ount of Ig B«<«8Bary to oxWl^ e 
5.0 g3faas ©f th® aettsa® iaeolalji© lo-ao-earfe-axy ligaiii # J 
(OCB.5, 8.8; I2* 12.. 8) was «.alealftt®i from tin® 0xidatldit 
mlm &f 144^ .0 m* of f/lO i#4.ttte par .graffl of iigais. ffee 
lignla w#..s ia 100 #f w«t«r eoatalnieig 2S gmms. 
ot WmQI% %& wiiioh mm .aided, witb sbaking, a eolutian 
©ontalnlng f.G' graas of ioitne •m^  11-.8 graos of poias-sima 
toiid®* fii® alKaXiat goltitloa wm l«Be4iat«lj stoppered ana 
allowed to st«»<S for six days*. .I0<i©forii was ohM&rv&4 la 
•tht alkalin.© solutlea and lisatified and oharaetarlzed as 
a-feeve. fh.© slkali».0 .«xi<iiE#a. salution was tk&a 
aoidlfiefi with eoncetttratei .HOI, filt®r@t, wash®*!, aa4 driea 
la %m mml mam^ v* TisM, 4<0 grass* Analysis: SaS;' 
Ig'j 3.?»§j ssib-j 0» 0.» 
fh® mmiO. filtrat© fyos tfee &hme -Qxiialla'Ct mm ©0tie#n«. 
tratai on tti» st&m bath, to Qm^ -^ imXt tts ©rigisal toIw#. 
file- solution wms tliea «lttj- #ther« Tli® #tti.er ©xt.raet 
©oatatalag tii# «xo@ss i<}4iii© was -waeixei with MQ&tm 
iintll.tli© tMiosttlfat# was sot further i*©€ii0®d toy %im iodlass*-
f&e »tfe®r @«tmet was tii»n m&v mhy4.mm.m lagSO^ , Mtm 
fil%#rtiig off %im Is^ 04 tte© t^lier #©ltiti©fi *aa ©oneentratei,. 
and a ga»ay-l.ife® rogtte® was #fetala«i* B©i«g©n« was «M«i 
to this giaaj r#glitte» wlilefe gmm « %«.as#n« solttM# mm4 •«, 
feeasen© itts«labl« fra©ti©n, flj« tJaS'SlulIlt fraction 
was e©a|il@tel^  soMl# im B m* of fo the aeetone 
»©luti©B wa-s «a4«t a lafge ®»tS3 of ftie to#aE@ii« 
aoliilJle fraction was setbi-lsiei 1b lika jmm&r* 
After,allowing the CHgU^  »«tti.ylat®4 solmttQas to stand 
la tiie «oM for 18 homrs,. th@ excess was reaofed fey 
tieatteg. at S# C. for li aiaiit#®. On ©ooling th® aeetoae' 
fra«ti#n mbMh bm& Men «@tti|rlat#€ wltfe dlazoaetton®, a 
sfflsll q,aatttitf (l-S agaa.-) of ori'stals w@r@ ©btaiB®^ , ?ihieb 
hm-B aot as yet leen Idsatified.- ffes benaeiia portioiij^  
aetiijrlatei filth 41azoaetbaaej^  failed to, give anj eharactor-
Isti© ©ri'stals* A sligM r0si<aiie,: bowwer, was ofetalnei. 
fhm pg^ paratiem. of M-etfaylatga. mM. Sstioiiifi#i. 
ggriyatiy^ s 0f yarloas Ligain Pf^ paratloms.*. 
lothflatloa of all tfpet ef lignta has "bmn i:©g«ri©a as 
ott® of fiiisiaa^ attl mmtiQm ia iMs field of study, 6, 
r©0®at palslieation of' Qmptm aai Hibfeeirt (7) bMB p&imm. m% 
that th® «t© of €iffl®ttoyl -sulfat# aad aawistie as a atttiylatlng 
ageat reqalrs# -@a«tloa la the iaterpi^ tati^ tt ©f data mhm -• 
apfll#4 to til# strmetur® of llgaia*. these aatiisrs psipted 
out thai high teap^ ratai'#® sad largs ©ae.eaa of alfesli fiaasei 
tii« foraaiic^ ii #f fre® byiroiKyi groups taring tM a@thflmti#a 
pm-mmn. The Mst B#tfciylati»g ©©Mitious for aTOlitag 
gtJfttetxiral ebaages, ae^ erilag t© tli#®# authors,, ares (a) use 
©f aottoa® as a solf®at| (to) a slight ®»«s« of alkali (5-10^ ) i 
a-sd (e) t tea para tars of SO® €, It was fortmst# thst prior 
to this pabli^ atlou 6f Compton aa<i llifefe@rt %hm prosieiiare used 
feslow in ii#thjlati.fig wrloas ligain prafaratioas aiwl fractions 
was thatt rteoRiieaiea toy these atttters» with the mimt^ WL <if 
th@ tts« Qf setton# as a golvent. 
lathylation ly aiaz.oe«thaae was also. p^ @rf<jraei4 ©a th# 
farlotis isolated ligmia prtparatioas. fh@ ai«o.a®than©, 
prepared aceordiag to th© aethoA of IraSt (i)., was allowea 
to react with the iry llptln pro4:iiet ta th® ml& tor m 
eppropriat® timei* The Bxmss i^mmBthsm aafl ®ther wre 
th-©n reaio'9'ed Isy hsatiag at SO® €• for 15 aiimtes. Itfore 
a»lysis pr^ i^iiet mmB i.ri#<3 ia a -wmmMm o-ftn (BO^  
8S «•) of-er PgO^ at %:©mi>©ra.tiir©s varyiag for %tiB Mttmtmt 
products* A »or© fidtailad 4#s«rlpti0.ii of the fflM-hflatioa 
mm tr^ ataeat ifltb Akmti ©f Ih® various ligaia preparatton® 
is 4®©orife©l l3«l6w. Appropriate sGhenafcie 4iagmfiis ar# als© 
in©laa#i te- sMw thm® smrim of rea^ tloas. All of tlie 
snaljfses reported below w&re «btaiR.e4 hf tht aieiti 
of Fregl a«a mm iZB},. 
yti-e ,9're&arall0a 0f mtttolateA .aat .sa-peatfie4 igriwiiwe of 
th# aaaoala. l.igiaia« • 
»e.te.fa.g.tli»a of aimo.aia liaaiift, Oa«- gmm of atr-€ry 
aaaosla lignto (OCfi^ , li.i; asfe,: 0.»0). wmm wl%h 40 cc» 
•of. •0BgIf-«tl5.#r lolmtioa. fli« lignin-solatlem wss milowM t© • 
stand ov«ralght, aft-ftr whieh tli# -ether lay#r »a@ 
ieesRtsd, ffe® »#tliylst#€ proAaet waf l»l©# wifcfe low 
feolXlug p«tr©iea®i ©ther (30-40^  e. ) mni -dtmntefl liTse. 
fh® p.r©4aot was- fioallf iri®i omr Pg§g in a va©«ttii oven at 
iS® Q, far 4 hQum^  Amlj&imi OClig.,, g4.-S8» Aft#r .a repeated 
metMfauitiQB, -witti OHgMg, pttrlft^ atloiij aad dryiag, as report©4 
ia til® stooge- «x|j#rltt<iat, tti© MtkoxyX amljsis wag 24»l4^ . 
Yi#ld/1»E gmmm.* ftat® iiMcwBstban# fflettt^latM • pro^-met wm 
ia eoli aa4 h&% 1Q$_ l-sO«,: Mt «©mp.l®t#ly 
la ale©b#li# MmQE, 
fw0 grms: ©f -air-iry lignia asi fO m* &f 40 
KOH (65S gmsiB WR p&r lil«r of *at@r) w®ra tr«at#i with 
S5 icc* of legSO^  aee©riiG.g t© tli© proe^ iare €»S;©rtl5#i. by 
tlrh&n ($Z), fM solntiea wa# sligfelly alteslia® after tb^  
addition 0f the emlfatt* fh& pro^ uet uas filtered, w#,sh.#d 
fr©« of s«lfat60,, m€ dri®« In tit© air. Th« pro4m% wm 
again. «e thy la ted la the Base aanner. The twle# taathylat®#. 
pp©4iiett after flrfiag l.|i a facuuii ©t.^ a (£0-25 »»•) &v«r PgC^  at 
§6® e. for 4 hoars, had a ttsthoxyl @#at«nt of 27^ 5^ . This 
prsittet was again ®0thfl©t«a wltH l^ gSO^  aiKl <i«ttstic wfeioh ' 
gave a prodaet, wtisn tF®at#i as t©serl'be€ aboir©, having a 
fsetfaoxyl "faltt# of Yield of tliriee .iB#tliylatea awoonia 
ligniH, 2.1 graii«. ffe« fallj »©tHyittt®<S preitiet was eoapletely 
soliiM® in ana mM .aleoh^ li® laOK, but Ingolafcl® fa 
hot 10^  ItOH. 
Methfiatios of the aeet#n« g-olnfel# fraettea of 
llnala, ffee. aeetoB® soltiMe fraetlon &f a»onia ligalH 
(00f%., 10.6} «as la Ittee aaaeer ttetfeyl^ t®! with, Oi^ g, atttil 
a mm%m% m^tho^-Myl ©©ateiit wft# ©%tal»#a,, fhe ftillf iia^o- • 
a©th®ft« pmimt feai « •ssonstast astb#syl minm of 
23.3^ ., 0®apl#t« ii«tfeylatio« of th© aetton© .soltiijj© fraetlon 
•of til# «»»©»!» ligala %y 'UTfcaii*® a« ieBcrlbei al)0Te, 
yielded a prsAact Itavlig t. e^ astsat attliQXfl e«Bt#at of 
l»tltylatiOR. of tli#, .ft^ etea® iasolabls 'fgaetl#n -ef tfa# •' 
aamtemift' iiimlg-* fli« ao«t©o® lasoluM# fmistlea @f aaw^ ala 
ligaim aethylated with m%il m 
©eastaot ia-etlioxfl mmim% mm «Mai»ei» fiie final m&ttmxfl 
mn%Bn% -of t-ti# iia»«e%h«.a# »©tliylat®4 pre-teet wm'22»B$,-
cr©»pl.@t« »«thjlait©a ©f %h® &mtQm inselrnme fraction' hf 
VrMa*B ®#ihoa gmv& a setbyiatti aerJmliv© wttb a ffl#lho-2cjl . 
mmUnt &t SS.O^ . Af%®r %mQ mtbylMti&m mim ItgSO^ , ' 
as^ srilag %Q %hm »©tbe4 fl^ serifeei •a'tov®, th« aetiio-:^ jl 0oii%®iit •' 
mm and after %b@ third, %m a«tfeoxfl 
©o-ntefi,% was 23*0$, Aaalysl-s:, oa tb# a®Mr@© 
Msisi 0,- S8..S; tt, 2S,0'J ash» S,6S, fb® fully 
»etbylat©€ »e©ton® iasolttfel® fraetion was ©oopl^ tely soluble 
ta CKOlg, frow i% to® pr^ clpttatti fey ms© of 
a-iifiy<Ir©«s «ther. .Soeb partfieaties, liy as«. of QHClg aM ether, 
i.ii not aff«tt tfa© »©tfeoxyl tf proper pr®«a«ti©ae 
w-®r# 0%»«-rr@i 1« *astalng aad iryiag* 
fb© results of til#- »®tliylat.i©a ©f a»Boiii# llgala sad. 
its ae-stoa® frm-atltog ar# %a'feala%®d ta Blagraa II, It is 
•'srifldat fr©« ihss® r@giilts t-h«t tfe« .a-efbylatioii of- tfa® 
ae-eioa® tasolulble fraetioa Isy Br%aB»s aai fey diag®--'^  -
Kethmm giir« m -p-rO'diiet hmim aietH#s;yl, eo-al-t-n-t, 
fh» p:repgratl<?B. Qt ;a®lti...flated ap-4 sgpe.aAfi#a .tferifativts of-' 
t & i Q * g a - r ^ 0 : K y  i m m i m  S  I I *  
g»tfa.:rlfttion of lodo-carboxy llRnln # 11, I©i©*©arlJoicy 
ligsin # ^  (OOf^ ,. ?.4; Ig, 14,4) mm» M©tteylat-©a thr#«- tt»©s-
**44s«* 
Plsgraa II 
the aetlaylatton of sfflaosls 3,igal». -and its aceton# fraetioas. 
Oat Hulls 
hA i 
i 
Acidi-hvdrolvzei 
Oat Halls 
IHiOH 
00%, -M*? 
GH#g 
ret i# 
—u-*"—^>iM>»liiii)i«i)i|-riniii 
OGHg,. 24.1 
•W 
J 
oci%, 11. i 
A©#lon® 
HH4 u 
"00%, 2f .6 
T 1%B04 
kSH • 
mi # 
00%, 27.9 
A, Sol, 
0CH3, 22.8 
A.. Sol. 81-Lt 
,00%, 10.6 
1 
A * Sq1« 
oc fS.S 
l«gSp4,K0xi 
..L. 
NH4 
0^21, 28.4 
M«2S04 
KO^ i 
A. Sol. # 
OGH5, 89.0 
A. la.. MIa 
"?• "-'x 
®e"S 
A. Iti/ g# 
OCHjj 
oci%^* 22I& 
l#gS04^ KOH 
A. la. # 
OGH3, 23.2 
M©gS04 
A. In. # 
OCHg, 23.0 
with SSglg in tto® usual wanner* After taeh m#tttjlail©« %hm 
pm&nm% w«s allewei to gtaai itt %hB (15® 0,) f©r 18 
feoers,. The emmn 9%hBr was %hm teeaBMi, saa %m pr^ i^wet 
wasti0€ %mlm rntm low ij-oiliug p#tr®l#um -tifeer (30^ -40® C«)»' 
ias'li t-l«© tb« aaalfsts Ih© proiwst »«« .tern 
mmmm •mmm. <SO-^ S »«•) mm Pgtg at^ - fa® 0. f©.r g«6 hswr#. 
fhm ii®thoxfl «a%«a% after tti® «#«-oa€ aad thtt^  ffl«ltefifstioiis 
ms IS-,#© aaH li,SO, i*©8f«etiir«l|f» flis iotia® aaslfsi,©.©a-
tfes 4#rt*at-tw- wms ig»g^. ffe:® p»duct was 
iB&olttM#. la mM only gll^ llj soiubl© 
la alsehsll# laCii. 
fft'ijr graa® #f tfe® .t#4©-:ear^ x^|' ligain # ^  w#-p» methyl-
mtm& thmm %im»B- with fiiaM-byl sad 
to til© p«-o#4«r» a.feiv®, a® froiaots w®.r® 4ri«<3[ 
toafO'F# #a«li aaalysi# in a va^ iiaa- e^ tea (gCMES »«,) ©*®i' PgOs 
at ?# f&r fi-'f Ii0ttr»* Af%m tfe# s#etiii aad metfeyl-
atioss tli« ««t'b©x|ri eoat®Bt »«« lS-»li and 19,Sg^ .., f'«sp«etlir®lf» 
Fomt,: protest w&s e®lit%le Ija aio»a», ^ C^Jl^ , 
CHgOK, aaS sai mlf slightly sol^ lsl® in. ti®^ n@«#th#r 
mm tot l^ 'IaOS.. 
®f tJa« Me^ sSO^  aetfeylatcA MiQ^ s^arlgjcg liaaiB 
# II »itfa .IQi Haoa. fw^ o- gmmm. &f tii$ *©£804 a@tfeylate« 4oi«-
©-©rlasy ligain # (OGH^ , It.S),. €iep©r©#i wltb water., were 
ftn#lj pttlwrtg«d ta mm. afs't# as-rtar, fifty -©alle e®nti««'terg 
#f IC^  »aOH w#r« than .a«a#i t© th# Itgato rnnwpmsim.- fh® • 
alfeailffl®- mm plae^ i in m 12$ m* r^ iiai: 
flask aad r#fi«x«€ fe-r tw« bomrs., fto® 
wm filter -ptpe^ r a»d tMm 
tteoagh «arth» ffe# filtrat# -eentaiatag the 
llgKla p^ rtlea #as h«€if.®i t® 5S® a* ani ^ th# lignin 
fF@®l|Jltate4 with HG1» fh® ®l,kaita« pslalle 
•porttsa ik) i»m Mmgmm III) *ss |s€>ltt«4 &»& -iriti- ia the 
usttal m&mmr* ¥i®l4, G«5 grmm, Vf-*:2i 
Ig, 11.0; ®sh, 0,0. 
®t« alfeal.in# tas©labl» #.ra.©tioB ii) wmm wssfcM' with 
«t«r aa« iilttt© HCl aatil tfc« ligaia was frm' of alkali# 
iri#M ©t t&i tiis»lilltl#, fraction (B) > 1*0 Aaalfsls: 
Qm^ f  M^ fi m*M} mkr 
, lat# altealia® solwfel# ftmetioa (A) (0CI%, mmm-
twlm a«thjflat«a with CK^ g. Aft«r th# first wfthfiatloa ' 
th® «»tlt©xyl &m$mt wmB siai If.S^ aft«r tfe® 8»coa€ 
•»@th|rlatl©ii« fhli^  latter mUm rngmme., withta «xp®rla«atal 
«rr©-r,. 'With tfe#/'fal«# #f if»,i^  whisto w#s. •'Wfe© 
wla® m th« fttlly l«gS04 a#thflstO'i fi?oi.«©t. iodiin© 
mm&lfsie &m th® t»l#» i^ -»iithyla,t®i slfcalin® ®lubl© product 
(Ml) m&B 
fht r#salts «f th® »s%feylati0ii aai tr®at«®at with 
altolt «f th« ligaiis # ar# sh®*a ia Uiagi^ a 
HI. It Is -mimmrthf that la t^ atimg"' %M *«t»4 ««thflat®i 
pTOtmut with I,C3^  laOK th«r« is « ti#'t:isiet J,©s« tii- th«. 
Bimgrum Hi 
Th& aad ligaia # II. 
Oat.,Hulls • 
Oat _ 
Hulla HOI-
a^monla Llgnln 
•OCHg, 11.5 
.la01 
oJjgHg 
« II 
OOHj, 16.3 
I.O.L.# II 
00!%, 7.4 
^2* 14.4' 
illlsall lmol\xhl& fSS 
0G%, 16.74 
10,8 
S«>H 
l!®gS04_ 
Ci-"ijj f  «•© 
Me 2^ °4 
KOH 
# II Ug 
00H«, It.S 
Ig,^  7.$ 
V 
Ailcall SolaM# C^ > 
oea,, W.g 
11,. 0 
CK^ g 
IttliiFlaied (All 
19. g 
.|M %Q%h. til# mlMall solaMe (A) insolQble 
(i) fraetloas. 
preearatlon; ot aettelatt4 atid saTOatflmt a@rlmtlvs@ of 
l<ft4#>»Qair%e-i:y li^ gla # 1 m& Its tarioms f»QtiGB.8> 
0f tea0*#a-gfe#» l-tg:ata .# I.: ^ Bi-aas»»«;tlxane 
tfet ii^ lB # ^  COCSg^ , S*l; 1^ , 
11# 4> yi®li®€ a •prMaet *fei#li. after %fe@ tblfa ffl«thylation 
bai a mm%0n% of 13.4^  aai aftsr th® fo^ iirtb •wetfeyl-: • 
atl®a « vala« ©f io.ilii# oa­
th® ftaily a@tfiyl»t@i prodmel was fto® ®©tiiylat#i 
was InsolmM© la eftli and Hot 10^  ffadf feat fairly 
eolmM® ia aleotaoll# ImOE aai 
' l®p®ftt@4 m0%hfM%mm of %hm t#i@-esrfei>xy llgalB # X 
mi%h IdgSO^ aeeoriiag t© »©tl«ii (Si) a product. 
hsf^ iag a «#t&0i^ ]l ®©'at#at ®f gS.O^ , Ot&#r rn&^ jmsi 
G., SS*4i H,. S^Sj Igi f .S| S.0» ®e# fallj »@ihylat©d • 
ffft^awst .was - eoiifI.#t«Iy stJlttlil# ia Bat insoluble in 
aM 0^14 10^ P«rtrt#«ttl©.ft of tfee product 
fttllf «ethylat#4 *-ltli ii»©tfayl ®mlfate If tlsselTiag it ts ' 
(ii^xaii# aa€ r#pr«©tpltitiii'g it with «tM«r «|.4 ffl®t change its 
WrmmttmmttQU of tb# lodo-cart^ -xy lianln # I »ethvlat#d 
iy ata»«ethaae:. Tb@- ligaia # J, »@tliyl~ 
gt®i ®ith ilasoa^ tiiam# -COCHgt lf-.l) «»«• fraetleaatea bf' 
«4f-
i^ith ®Clg* ffcl#-. s«pa»ti©ii .& 6-S^ yield of 
a ®01g solmM# fraetion. fh« CHOlg saluble poFtioa was 
pr®©lpttat«€ with a^f«ro«:« «ta#r fa a mmnmr siallsr to thm 
i@s©rtfee€ by i-raemt 'mA Hlbb@rt (6>. mmm m ' 
ilffe'r«ness ia t&©- umlfmn «f tfeee# tm. fj?a@tioas. 
fH# mmlfsmrn fm -oasij ins©l«fel# fraettoa a.r#j OGH3, 
Ig, ' Aaalytes f©r tfe© eHC5:i3*#th@r 
mrm OSWl^,. 183|. Ig, 
f^ tttaeal #f tfee aethylatoa A@r,t'yativeg o f  iodo^ earteoxy 
3..tga.ia # 1. wiia aIa#fcQM& SMM* f&» l,©i©«®«rfe©xy lig»ia f ^  
fally mftt&ylatM -with il%K©«»t&aka® (§0%;, lt*g) was mmtutls 
r«fliix#€ m%%h ale®fei®ll© HaCH for tw©' toaws.. uleohol 
was tfaea rsmevM by 41s-tlllatrion. '^ 9 4:ttii®lttlbl#-
psrtt©tt IG) <t#® JDiagrao ifter filtsrlag ©ff tfe« 
solttbi® ll<|tto-r», was agato tr»at®<l witii tr®mh p®rt.loaS' ©f 
#l©©fe@14a laSK m.til ft© «#!•« &f -tfe® pre€tt©t w#a1 iat©-
SQlttttaa* fli® altellB#. s©lii%l#'-f©rt.lo:ii *aa ict tte®-
«saal aaaas-r f®r t&« ts©l«tt©a ©f tli® llgniB frmttmn:* 
Amlfmn of •altealiB'# s©liitel®: (P) fragtt^ a 0^ 1^ ,. 
14*Ts l£, a#atrslt»fi©B {I ^ 0H>» S'84.. Aa-
lapaffieleiat mrnomt ©f tli® altell imoXuMm (€) 
prewmn.^ 4 mmy mimmmim atialf«©s» 0mm a«tlioxyl i®taaiaatt®a. 
on th@ alkali fe»©labl# fr«©t-S©a (C>, f«ve »• val«© 
©f 4.C^ . 
f&S' l0-i©«e«rb©xy llgij;l». # J «©-yiylat#<l witfe tla©tliyl 
-io-
I? 
fh.® and saponification of i©4#-*earfeoxy llffiin-
pr#|jit3?»€ froa acid-hydrolyzed #«t hulls* 
dro ly zta 
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—SI*" 
•g-tilfal®' COOI%» m . Q ) f  m b m  % r m % m  m t t U  aleoMlle »aOH mm ; 
€memrmB4 4ifi m&% tmvm^  my iasolnfel® fy«©t4oa, •©&,# 
solntol© araetlo» (S),^  «b@B aai $ri@€ tm- • 
%M- mml mmmmr, mm mlmbM la iih&mt®A 00^ . 
s 
hm&tfmm: • OGf^ » is.i-i t.-Sj nmlmltzmttm 
{2 <I00«), 8tS. 
Plagraa J¥ gtwm I&© r#sults ^ .f th.#se" gtoo.t® 
r^ aetlQ-iis'.on iii« tQ4#-^ .ar^ xy'itgaia #,J. 0atjtl©n isatt 
#»rets«d ia lli# ^oatsat #r %h& alkali 
fmetioa ••(6), as has fee#n already ««ntloo«d 
mwrnmr. It ao*«we-rthy that ijt tto ©f t&« 
dtszoTOtliano -aattoylai^ i p«S:dioet witk alcoitoll® IfaOfI,, the 
alfeall las#lQ'blfe (0) aai alkalt i©l«W# 0) Ijotli slt®w a 
itct4e<i less t» ©©otmt, 
ffa» BOttelatlQn.-Qf tk» «Q#to«# golaMe fraetloa of tfe# • 
ioaQ*»#artee>i:y llMnta # 1* ©is»«@tlia®» itt®tfejlati0.a of tk®  ^
mm%&m solafel® frm%%Q& &f •i©€©-«^ eai'l>©xf ligai® # J. 
iOQE^; i.B") la tli© mmmmmr a pt^-amefe wfetlefc.^ •, 
aai fo-mrtto «#tlijiattotts, feat ».9t&0'Xjl valaes 
of iS.& and !&<,%% r«Bp«ett-'r®l|', Ifa# maalf-sia wa# lg..6fl.. 
Aao-tfasr port loo of thm ffa^ tloa mm 
twim aetbflated with l«gSO^  aai #aoftle aeoeriiag t© Urban* s 
a®ifeioi CS3). fh% mmtimxyt ©attlsat aft#r tfe® first sad s®oond 
ffi@t&ylati<sas was 13.1 aafi gl.S^  r»»p©©tittly. An towfftaie^ t 
mmm%. of tbe prweatM a, T^ me%hflMQ-n, It is aet 
at all mlitelj tfeet t&is frasiioa m&& sot-eoffiplstsly 
a#tii^ latM, • 
g«tfeylatt&a &t tl># mme^mrn iasolutole fractloR of tli# 
.to^ ao*^ ar1^ 3i:y liania..# 1M «®iliflittie» of the 
&0#t«ae 4as®lafel® frsotl.oa of tQA&-'m&rTm'Ky llgnia 
(00!^ , 0»8) with dlaKosethsM :^ vm. a, p»itiet mt%h 
aetfeo^^l,. a:ni -wltfa as 4e&erlfe#fi a p-i?o<3iuct 
wltfc Tim tnllf mtkylrntm with 
mltm%® <QG%» BS,»9),: m%m mt%h atai^o-
«®4iisa®, IsaS a »ttei.oxyl• •©oat@©t of aad liiaa aoylated 
wltfe ao«tf© .aad pfridta», a m®*b«xyl eontent 
of B2*4^,. 
Treatment of %im methylated derlvatlvgg of tfa« acetone 
iasQlttll#. MmimJ. the 
mm%QU9 tttsolmMt derivative fullf *«%toylat«i fey €lazom©tliane 
<001 ,^ 18.2) WHS oompletely soluble la &#% 10^ MmtM-,. The 
•solabla pr<idtiat (F) («««• Siagraffi t>., wliea is©lat#i, aai-'^Arici 
m the msnal s^mar, hat'a eoateat ©f IS.S^, s®d a 
a««t%ralliati©a «qnlval«at ®f §10 <1 
Th« aedtoa© tasolufclt i»r4v%tiv® fallj »®thylEtea with 
4ia®thjl stilfat# COCH3, g3,,f) wa® al«# ©#«pl#tel|' soluble in 
hot 1^  E«®. m© alkali selwble protuet (#), wh#» ls©lat©i 
»»a drisi tn th# msaal aa^a»«r, hai a a@t-li®xfl noatsat of 18.o;S 
m€ a aealrslizattm #%«iv-al»»t ©f 4ff (1 OOOH).^ 
-gs--
mmgrm ¥ 
ffe# mM 8ap#aifi«imtion of %M s-oluM® an# 
ias#lsifel« fra^ tieae of tfea l##o-carte^  il-gaia # 
Om% Hails mi Acid-hydrolyzed 
oat hulls 
Ji.01 
1 
# I 
OCHj, t.® 
Ae«toa® 
^ 
ii0@toae § I 
Odiis; 5:i| jEg, If ,3 A» lasol« # I 00%. i-S 
G%Ig »gS04,K0H CGoftttnaed 
next pag«) 
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•00%,. M.# 
Sol, i.I # 
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g%®4,E01 
Sol. # 1 # 
00%, IS.4 OCH3, 21,5 
—S4--
fh& a«tiifl.ation and saponification of aceton« aafi 
lasolmMe fractions of the iodo-carboxj lignin # 
I.O.L. 
OCH^ , f,i 
A. 3q1. 
""I 
imm pf. SS} 
A. nsol. # 1 
CHg4 
OOHg, 8.8 
Ig, 12.7. 
/ 4, .itisoi> # I a.i^ 
OGE-, 18.1 
A. lasol. i 1 il^ 
0CH3. «.3 
mm 
OCKj, 13.8 
OHig 
Meth.ylat04 
OOHg, 18.1 
teJ-H 
Alkali 
gpl. IW< 
15,.t 
Alkali 
0C%, 16,. i 
1©^ O4,E08 
A. Insol. # I # 
OCH3, 23.i 
A. liiSQl> i I I# 
OOH3, SS.9 
iaOH- • 
Alkali Sol. {01 
0C?H3, 18.1 
Alkali 
Sq1» 
Methylated (G.) 
OCK3, 18.0  ^
J«0H 
/ilkall 
Insol, (gg) 
"•S6» 
i[etli.yl&tioQ mt tte- aifeali tertyfttlygg of ttias 
w.e%hyl.at®4 «e-#%ea# todS'-earboxy. iigatas # t* fim 
slk&li solttMt fra©tl@a (se® Diagram ?) &f tM« 
iasolmbl© # whtsb ba-4 'teesa fally, *e%hflst®4 with dla^ so-
aaiiiaa®, was reniethflat®# -wltlt ®gMg« re-*a«tfefl.st«A 
i«riira%lTO iFx^ * wli^ n li©a't®a wi.tli 10$ iaOE v&m.M »©%• i© , 
se@pl»t©ly -Into- 'wator mmf. fetai of t»atae'at. The, 
rf-«ethjlstea pmiaot <F^ )» aflsr #3e&««sI1w te««ts@nt is 1th 
h©t iaOH, was »#»arat®i Inio an nlkftll lasoltiM®- fraction 
(Fg) mnd. aa altell soiaM# fi^ elioa (%)* TM alkali soluble 
fritett#ii (f:g) ms isolated ia t.ti« ugmal aaautr wifth. QOH^ sen-
trai#d HGl. ffe» alkali insalaM# partita (Fg) liai a oet-liexj?:!' 
montmt of 16,8^ ., while tb# alkali soliiM® fraetieii (F^ ) lia4 
a s®tho^ l 0oa%.sai of 15.2^ a aM an ooat^ at of 10..4^ i* 
the al&all solalJle fraotlen (S) of thm aoetoae lasolubl® 
# wbistt fe##a falljr mi%h ilm^ thyl ©alfat®, 
me llkewis# r#«a«tliylat@i with r#--«#thyla.t«4 
p»ttt0t C%) a mm%h<Q-xft ao4 aa IMia®, 
®f mtt lat%#r pro€tt«% 
failed %& go lut# ssltttiea when- #xbausllv@lj 
treated with 1©;^  laOS. i® an-^ lys#® »#r$ obtained oa m&m 
fraetl©»s.C% '%)••• 
©tagn® T tafettlat## t.h# .»s:tilts of /«®ifeylatloii of 
tli» fira©tt@n,: mmi. %m »«-iliflati©a mmA treat-
a®at mtth esttstlo of tti# aestea® inselubl# trmmtten #f th« 
,l04©-«3r%03£f Itgala # J.. 1% is that %w# |rroa0©ts,^  
A*, Xmml* # I 41^  itii4 A»- lng#l» #. I tl^ , ar# 
in l«Oli, fb#, ' s©ltttol« (f) 
sot (S) ®f' tfa«s© two Ittter-asaei terlvattws, w&»b r©* 
with. ®g»g, are a@w a®t .eo*pl«t-tiy la 
IC^  Mmm*, 
'mtMlBtlrnn of g#^ xiai2®d taaelubl® • 
mrhom .Mmiml .1* f&# r@-oxi4i®®i mmmt&n® im&luhl& iod®-
•mrmw Umi^ #1 COtffitg,, t.tj If,,f) W, mbm mmfletmlf 
witfa 0%%, yi&Mm » -(Mg) (©•©« Blagraa 
¥I).wbt©& &ad ft a€t.li9-«yl ©f %h# r#- ' 
oxiSlgei -ac^ ioai# freeifea 6-»t) «a# »#tbyi-
aitd ttiits wltfe «t»ethyL smlf&te aHi ©awlie^ ., as 
iifcov«.» thsfi r«-!s«titoylat®i wttk CHglg., « 
l>r©dtt©t CHg) was «totata«d wlilei' ted a, »#tbo:^ yj. e#ttt«at,-©f 
. I>iJigra» ¥I.«ii0ws ib® plan f p r  ti.# tB®ia.ti©a #f %km 
r®-0^i<iia#d ae^t-oa# iaaolmM® i0fio*««:rfe©Ey llgutu # J. aad 
its r©aetloas.. It «ay ¥® tfeiat mlm%B m el0s« 
. Rgr©«««i,t b®tw#ea tM attHisxfl. €«B%0at.. of tiit la-
®0lttMs # 1 'ana lis -fe-oxiiiaHii 
M®thflB.%%m. Qf tfe# r«*«QKMiE#i. i«.r-tvatl.v®s Jloae-
mrMKy. ItgolB # I« fli« r«~oxiaiz@d toao-®«i^ #xy llgaln # 1 
(001%, ».S)j mhm. fttlly *«tliylatM *±%h C-K) 
ism® mrngrrnn VII), gaw a.product C%) mtth « a«tii©xyl 
11 
Ih© O'^ idatioE a»d »ethfiatl©ii of t&e mmtem ins-olaljle 
fraettoa of l©4©-@arfeO'Xy Itgala # i,. • 
A. Sol,« i 1 
00%, "S«8 
 ^ « #w «sr Ig, 17 ,-3 
Ost Hulls 
i d~ hydro 1.VZ0# 
laOI 
i-g-i.. * I 
OOfW. 9.6 
A. lOBOl, 
8.S 
Ig, iB.7 
laOI 
j|. lasoX. # 1 {.a) 
octt«, s.e 
Ig, 17.6, 
G%lg legS04 
• KOH 
Methylated jlhl 
OCH3, 17.6 
N. 
ethylated ido) 
00%, SI.6 
'g' 14. i 
W I J  
fh© a«tfeflatioais^  of %h® r«-*Q'J:4dis®.i 4a40-@arboxy Xigalas. §' 
Om noils MQl 
R@-ox. 
OCH3, S.i 
xsu 
14. 
1 
icid-hydrolyziti 
oat hulls 
HsOI 
fee-, W* % 
@^gS04 
KOH 
Methyl^  
sisUSil 
OGH„, 19.8 
ig, ii.i 
i 
H&OI # I fM> 
OCH3, f.S 
IS.? 
I 
tetUyl-
Ig, 2cC6 
CB#g 
Metliyl«» 
OCHg, SO. 4 
Ig, 14.S 
M©gS04 
KOH i 
Methyl 
11%0-d 
bCHs, 2179 
Ig, 13.8 
of 19*8^ -. fH© prQAmot <Ky, mhBn 
with itna-tfeyl Sttlfate an« eaastl©» mB €«»«rlfe«€ afeov®!, gave 
a pm€m% (Kg) with a m^thaxyl e©nteat Qf 
re-#xMiB«a i©id-earl»'Xy ilgalm # ^  (K),,. Ph#B 
with N^I, gttva m m t h @ w  r©-««iai2#t pjfoiiiel, # I ( M . )  
im®m t&W.® 1 fe-r Whm tfc# ppjiiwit,, r««»gx«.^  
# .1 CM) C®#© fll), »®a'©t»pl®te2.f attto[flsl#.a with 
•Aimmme%hmm,:. a ierimtiv# (1^) w-«t ®Malii®i which ha^t a. 
BSthoxfl. 9f S0.4^« fh# # I (Ml. winem 
eoapli&ttlj a«%hylat«fi with aisethyl 'Salffet# and «aa»tie, 
gmm a ^deriTative (%) «M«li ha€ a »®th©i^l eeat^st #f 
Diagram fll shows th&»@ a%©ir» 4t-g#-rlto«€ mmtiom with 
thtt resp«-etiTr« aa»ly8«s #f tfe« wriO'tt© is-riiraliv®®, th.# 
1 « S 
proxialty ol ih® mmmlfmm #f th# f J ami the 
# J, SIT# .aot®if©rthf. 
muGimBrnM OF Kismfi 
ilffieultjr ©f r®p#ttlttg. &m%hmT iawstigatore's 
mmmTQk 0a lignin tias to#a a *#1.1 kaewn fmt for mmmy f©ars. 
iowstlgators working, oa tli« @«M#- llgslfr*' 
©oiitalHlng ttBMm -mild ill.® »a«« »»%iiods h-a.^® hmn 
mm^l^ %o r®prot»® other's worl.» lmt»aii.is'® a.i.i«ttssioHs 
.on %%m itffieulty ©f 'r#p«mt.iaf iaiW®ti.gai©r*-s wurk 
&.av« te©#ii well reported on hy Mh&mAmt&m CD, Fii®lis: ,Ci).,,' 
:F:r«r«i«ilfeerg (1-0)» Pliil.itpS - tSB}.. 
ThM mwmmtm ItgalBS l.sol.at«t %f %h,# Bmmm 
¥f %«© €lffer#.fit ta¥#st.igat«r» in ibis faav# %«#«,: 
fomai t0 h& l» rwartettttf ©lo«© «gi'#«a«.at with »«©h a%h#r.*' 
fb# aai hy4mgm mmm'kyMm a«t the tKiaalisn mimm 
hwve to@«a f#»»i %©• hm im. ®xe«lli>ttt agr«#wirtt%.., mhmmmn tli# 
fti® faet itet lfe« anaonia lignin pr«|»arei tmm oat hulls 
%9 iat© a.a ©ai « ae®toa« 
fraetioa tliat t.|i« »«®s.t.a •• Ilgala, .as' 
pr©^ i.owi.lj r»p©rt#i, was m% & mrngmmmm pm4m%. These 
two fra0tl#a# 4iff®r«i Wr&m %hm pr#.#o©ts 
with diazosothane a»S itftethyi mlt&tm- %M atmber 
of fctftJTOxyl aai gmups udoli b«- wmMllj ©aleulated^  
fm th® •©.aMalattsRs it ®s.s.-«ti that th# «@thylittlon «fith 
mrnggmtM %h% prmiQmly •##ail%isns m& toeiag 
a##t fawraM© for %he aeilJ:flatio« of llgaio protttots... They 
stlll> hmW'&Tf suggest mx%mm» eatttioa in trawiag eoaelusions 
r@gariiiig tli® Btrm&tnT^  of' Xigala leased on tMs -typ®, of 
1% »«S' fottM, lio*sv«r, iB- tMs ©t-wdy tfeit th® 
ias@lnb3.« fra-stiofl of t&#'«w«sla »l»tt i^ p@at@d.ly • 
®«t-feylat«€ wltfe €ia2o»©%&aa«- ga^ @ s ©oasiaat ;»®th©xfl. eoii'i,®«t 
of g£.8^ , R#f©a%©t of th-© «®si0 mmtom Insoluble 
fraettoa with sai 40^'SO», as r#port«ifi ga^@ a 
#OBS'taat eotttdal of SS*0^ » .ffe,# *«thomfl wlaes-
•ofetaiaea fey tbes# two Aiffereat »@tto4g mgrm wil&ia m® 
of •xptrMeatal mrmw.* ffe® fa#t t&at tii« •metfaylaitoa 
#f tb®- a@®%oa« Jaeointile. f»o-t.l«it wttfe ®ai 
yielded a pspoitiet iiavlag mme a^ thoxyl mn%m&% mm m _ 
frotttot ,*«tfeylatM. with 'WoaM IMteat# --ttet -'tii#'' 
fomer ^tthod of »#tfeyla%i#a 'tee not brought ateottt aoy toastle 
«fta»g#e itt %im aolsottl#. #lailmrity in'th® mtttoiyl. 
©oateot in ih@«s two prodwots- «omM- also indieate 
thmt all of til® hytroxyl groups mr® meMSm ia •mh&r^Qter and 
are ss r®«4.11y a#thflate4 wtth aia,2om®thaR# as with ataiethyl 
fi^ ifate aM esMtie. 
it. &as ^ stm whmm. fey vfei-tom ta-ftstlgatora (?) (48) 
that t^ e tw-atasat of 'llpilft *ith-. at »o« 
•atmr«« trlug© ®Mttt a di#t£n@t fra®t.i0aatl0B of %h® llgiila. 
-is-
•It m% ®tp#ar at all waEttoly t&at a simlltr 
atloB of-a ft^ tefes^ aeo-as llgalii pr«-itt0t muf ^ mwt daring the 
ptptated «©tl^ la%ioB p»e«ss®E, , tbtm possibility &f tractloa-
atioa €tiriag tkt a-sthylatlett^  witb iinetlifl stilfat® «a« 
eaustie may partially acesaat for the large differeia^ e in 
t&# a«ttoo3cyl #©at®iat ef a ^ rotaet wl%!i itasthyl 
stilfal# aai a prodaet Mmmmmtkmm., fh$- . 
stsllarlty ia th# m&th&x^ l 'eGateiit is 
»0ttia laiieat# teat, %n all ' th@m »fes. 
•a© fraetlooatisfl tafetag place 'by the «as ©f ea'OBtle inring^ - ^ 
th® methylatioa proa-ess. Ho fmrthmr .«via©ao© for tha 
frauttoaattoa -of th® aeeton© f»©tloa #f th« 
•amsiJaia ligain m& fowa4 in my mi its aaaly®®# m •reactions, 
Wh^ th^ T tM »#«%©«# :t»s#l«Ms fraetiss ©f th® llgnin, 
tg a h.mvf§mnmm px^ -dmet-airfttts fisrtb#r ®xp®rt»«ji.tal mt4mn@9* 
fh® • ieao-earton^  Itgoln fTOH %hm a*©ai-a ligala 
# II) was. finsed to differ ii#ssM«r®%ly fmm tfe®' 
#arl5oxy ligaia pr@pmr«4 fro«. tii# aeli-«hytroly2#t •©«! iiallw 
,4 ef tl« ti»« prsiTOts is Bh&mm im-
fabl«'XI» fh® af«rsg^  staia?0» *@l®«i2lar ©f tfe« •t©#®--
ligala # Ji aff^ srai --t® %© :&rO'a»i f#0 tet was IMO 
for %.fee loto-earfeoxy Itgaiii #1* 
 ^ lfald@:*si #btsla#i ly t&®se' %w« aetlioas, ' 
fttt • a"v#rag@ ttlalfflas, acjltcalar m^ X^ t &f lt60"tlS>.. H@ 
aB#w@d;tli«t tb# #xid4a.^  ll^ ia pr@par«a fr©« t&® asM-' • 
by4r®lf5s«i m% totalis-ms tdeatieml to tli©. oxiaiz#i Xignta 
pr©paroi from tiaaeala llgwiu* 
fmhM M 
h eonparison of the analytical results of the l©io~c«rl>0xy 
lignla # i aai the iodo-aarboxy lignin # II.. 
Av.. iiiaiiBiffl 
0 m % 1«1. I't. 
i*e .iL , # I t • 44^ .S 4.1 t.i I U 4  tuo 
i.a.i.. # 11 i 4t.t f*4 14.4 i&O 
fh® »©tli,flati©]ft i6a@--oarl>dxy lignin # (OCHg, 
*?,€) with. dio«ttoyl s.ttlfat# aai #a«sti« ga'?© a proimot w&ich 
hftH a aefbostyl #ftat«iit o-f taerTOs® sf ia the 
M»ttaoxyl aoGtemt. fli« e©iit«at ©f tii# Twlly attliylatea 
proiaei, howevtr, WAS 7,S^ , wfete& aBouii-te4 t®-'a i®«r©am@' 
fear tines tfe© tMsorstleal aaowt. ffaat tk« feigii i^ ilii® 
«0at«t of %he Itgalu # II was m% ia® t# an 
atoeorptiott pbeaoaeaon s#«»«<3 t© to# cjlear from tfae ftet tha-t' 
th« lo^ la® amlys&s war# taktm o« pwinet® rspariflM t>y 
r®pr«0ipitatloa f.rea wmm (S0«60® C,.) 10^  laOH., fli® pr©dtt@t® 
wer# always wagh«i trm &f fealiS#® %ef©r« ttaalyses 
attsmpted. Tfe© explanation of this ieere&te in ioiia® 
®ORt#Et •canaot be adequately explaln#i at tfcte preg'eut 
It. was also ofe#erv#d that todo-earioxy ligttia #'11 
fully a©thylat®d with iia®thyl salfat® ani eatistle (001%,^  It.S) 
would m% go ©GBpletely into solution wb«m- with tot 
10$ laOH- a^ is pbtiisa#ii©a w m ' M .  #«atra4istiii©tio» %& %hm 
»s«lts. WrnXm imy* t&o allcall solnH# {k} 
(00%, 17..e) mm •the «3Aal4 iasolmbi#• (B) (OCSg^ M'.-?} 
fraotiott of • tilt fiiilj atthflated ioao-carMmy ligaia # ^  
(ss# Blagraa HI, pg» 4f) showed losses ia. aethoxyl eeatent., 
ffee Alkali solabl® (A) fractioa,. «h©n r@-a«t!iylated «ltii 
ilasoaethaiiei,-. g&m m p-ro^ auct whi#li lia€ th® Bmm® -ffittho:^ ! 
ooBt«ttt m the fmllj protaet CO€i%, lt.3)* .It 
app®ars fron these results thfit the fallj aethjlat©€ tod@-
carfeexy lignl.n # whleh is g«parat©4 iato-
ilstiast fmotions hf tr®atffi«.nt Kith h®t laOH.. ildditioa-
al siipp©rt t@ giv#B %& this yi®« from th® -fttossrvatioB tliat 
th® otfe@r ligain pr@pa:r®tioas wem .shown to he ©asily ;• 
ttonatea with siiitahl# B9l^ «ntg,» Farthisr ®xp#Tiatiata1 ion, 
however, is aee-ied t§ tstahltsh this poiat. 
fh@- faot that the le€Q-'-.earhox|' ligaia # .J, ©oiili h© 
tmn.tit.atlv#ly .o-xidigad with MbOI resmltiag is' th» foraatioff. 
Qf rt-^ xidizst ligaias «a.s of a@t®.. the mm x^idiii'ei io4o^  
mrhomf lignia # 1 (re^ ox.^  # J.) had foar hftros^ l'gromps 
and two aethoxyl froaps; th® ea*© n«ai.h#r as the twie©-*-
oxl4i2«a ieio-oarhoxj lignia I X C2*^ -*ox«^  # Z)* t^ Qotom 
was the predact iselat^ d frm the oxidatio-a ia «aeh ©as©. 
fahl#..XlI sh&wm the sisilarity in th© analyete ®f thes® two 
pro'dttote aM their derivatives^  It womli appsar that .thft. 
8®v#ra.l tmnm* M' mms pr©laM® lliat 
®©aa«asati0ii &f tli-© «llb, %h» ®xltis#i li^ la baa 
tafc«a flae# atiriag thm «xtrae%i®a. fmmm-* 
A ©sffifarisoa «f tb® a«'et©ii# seiulsl® aad aeetoae- ta-
seiatol# firaetion of tli® i©4#-#®rto3£y llgaiii- # rewnlei' a 
©l©g® rsl-atl.oBsblp t# %h@ fareat fr#4ia©t. fr©ffl tto® rtrsuxts 
of aethflation r#a©tion., witfe ani 
.s-mlfst®, tm awlj«r M hy4mxjl aM meth&xyl grmpn 
©SB rsft'dlly Ibe sa3.e'«aat.®i fer two fra-elioas ©f 
i©-a0.-@ar%o^  XlgalR # J,. It *as' ®.saa»-«t %tm% %hM 
atloa with ii»@tkyl salfmt® ani ©f tia#s® tw© aet-ton# 
fm&t%om with tii# p^ ras^ 'rfiti p-r®#aatloas^ , gav@ pyodimts 
%M% w®r« #©«ipl©t#lj Oa stiQli an ass«»ptl<m It 
was fmwA t&at tli© a#etoii# solnbi® fraetloa ha& hyaroxyl 
•grmpu and &m aet&oxyl -wliil® th@ a:©«tQn® ias^ lutile . 
&®4 fiv® hyir&xyl ami n#tto^ jl groii]ps« Of tte five 
tef€r©xyl gmnpM io tte# ®e#t.o.ja» i,a«©3.mtel@ f2?®#tiotij tw# w*r& 
iomii t& toe mrhQx^ li& im «tem©t«r» taM® XIII #fe#w® tb«;' 
r«l«ttoa-sbip ef tit# analfti-esl rmaltB of tkmm tw# fraction 
®ltti tfee partttt i«io^ ~©arb©:^ y llgata # 1* It »s|' M r#aitly ' 
Qb®«rv«ll ttet t^ #r@ is a »li® 4iwrg«ae« ia tto® r®sttlts ®f 
the two fra©tl.©as wkm mmpmre4 to tli« -farsat pj^ iaet. 
Hi# #oapl#te a«tliflatl©tt of t&® loi«-#«rl>©xy lignta # J 
with. aia2o«f©th®jj#. gsir® .a pro^ wet (OCHg, 19.g) whi&h 
to go mmpl®t0ly iat© solatioa when tr®at@a witli al'0«li©li.© 
li©B. m Sklk&ll solttbl#- 0} aafl, am slkali fraetiea 
CG) w%m -|s©i»t«a, ' CS#® DIagraa If., pg« S0)* mth th@ 
ml&all e©MI« (B) COGHg, 14.?) aai •%&«. -las-eluble CC) 
(0S%, 4*05 i#0ta»i l.<»g#©8 ia a@fii0xyl eontsnt.. •' 
vim 0.f %im fsei tliat tUm^ l«.4®-®arfe®xy ligmim # J f# a 
»txta» r®a.ilif fr®eitQaat«i wt%h &©«%««©, it *a® ost 
i.«r3?risittg to fini tela .separation ©f ttot# it».2©aM»%fckaa© 
»@ihylat®i proiaet tut© an alkali ©©luM® aad iii#©l«ljl© 
fra©tt©H« 
fam« Xlil 
A mmpmism mf t&t analyses ttk« i:©i#-s«rl!©«y ligU'lm # J 
and 1%# fractions* 
* ORgNg : 
* 
ri 
• 
H OCH3 Ig OOHg 
•-
0CH3 ig 
# I •f.i ii,4 i.s f.S 
A.. S©1*. #.l S2»S 4.S 5.1 •16...4. IS.# S1-..S — 
m, i z M,6 4..i 9.? IS,8 18. t • 10. # is..f IS. 2 
fh© ll^ gaia .# felly a@tliyiat«a ^ itfe; 
dlasthyl siilfatt aat eawsil-e gS'V® a praiiiet' (OCKg, 8S.,0}»:" 
*M@& wh«a trsatM with aliS'®h©li«, S«OH, «}oafl©fe@l.y iato 
«olati0H. {Qm Diagram If, pg». iOJ. fis® solmbl® llgHta 
as-riiratt« (I) sbsw«a .« less ©f m&tke^ l, fh® prmmm 
Qf eartoo.xyli# gr»aps .la the a.l»».li soltttel® fraetien (1) »a,a 
"by tk# Imu ia 'fiaim--
in 0*1. £ Mtkm, mm ill® ®f eOg from m Mmoo^ 
solatten# 
Til# i«p©rtsaii« &f la r#ga.?i ts trusting these 
a@rl^ atl¥«» wll-Jb eaastle ©aamd^ fc to# ®ir@r~#»fbasi2ea. 
Product# wtiie-h s-0#aiagly fail tQ go ittto s#lmtioa te s test 
taljt will go eoapl#tely Int© ©©Imtioa wfeeii carsftilly palverized 
aaa &r©at«a with water ani eaastte prtor to the' refluntng . 
proeeet.- It, i@ also liigiily i^ sirabl# id sll %b«-pTOi»c%s 
as fr®® fpoa asfi a® po-sclblei, 
Tit® mmtom lasoltifela iTrntion &t the- .t-sdo-sarfeoxy • 
ligaia # ^  folly »«'t!iyl«t#ia with ilii,z©»Btiiaa# <00%., li.s) 
was r«a4ily solaWs iis, liot a%aoc«g iaoii, ffe« 
product-(f) (s#®. Dlagraa pg« m)f mh.m ipalatM, mmB. 
m®tbflat#i wltfei TM «#tli©xyl lsoat#ai of tfe® r©«©thyl-
atfi€ • p.r©diuet (Fi) went %#•©* to tli# ©.rlglttal attbexyl mimm 
(I.S,E)» fhl® ye-B«thylat«i fraettoa (F|,}» ®ft#r Irtatiag 
with 'tot a^usttoj fail-til %q §©• ©©wpletely int© s.©lTiit#n 
wq4#p 'any a#t of ©lrsiiMsiaoe:ifS'.t ffct© gaa® ph#ii0»®it©R, wa® 
o%s#rTOa in exsetly tte maal®g©ma. way wl%h tb© aeeten© • 
|jas#lttl^ l# frsctlon ftilly «#iliylat®i mi%h aia#fc.hyl Sttlfate 
23.*f). fh® &ix.p%mm%tm ©f tliis pb#a0iistt©a rsaaias 
s©n,3®etttral at tli# pr«8««l-
After a laps® ©f WBwml y#ars, a ga«fl«- #f Wali®»s 
«©tfeylat«a ieao-oartotsxy ligain (GCHg.,. St.S), wlileti weat 
-^ •0-
eoopletelj into solatlon ta jbot IC^  laOH t© gl-r© to.t» a 
S'OliilJl© ligala wltfe a aotbo^yl eontent ©f 3.?.4^* woaia no% 
g© -eoaplettly Into SGluttoa tmder may set of clre-anstaiKies*. 
It .is most mltkmlf tiiat a tarlafto®' la tectuslqtaa mn a.©«®a»t 
for this pto.iioa#n©.a. isny •farl«tl«it.s in tfo# pro-eetar©- wer« 
tri®a without my appar«at gaecess* tater laM# iW) was 
also able to stt%stantiat.e tli© mbm® remilts* A sore e.xt-eE4e-3 
tavestlgattea of th# r«p@ttt#i astliylatieii aad trtataent witJi 
•eaustle of mf one of thes© frs.ctionB wouia l>e higli.lj-
ie.sir«t>l© ani ft^ uld,. In ^ 11 prsbat>.illtj„, tla.roi» •&©nslderal)le 
light on this phme of the «aiistltatioii of lignln, 
Thm HaOI ef-xldatioa ©f th# aeetoae iasolii^ .l© fra«tio«"©f 
th© ioi©~earto©xy ligaia # alio yl«li#a a pro^ Jiet wlitieh h©4 
four hj-aroxyl gro'upa ami two- astiioxfl grottpu* fiie aiaaljs.®«; • 
of tMs latt«r*-oaaM prodae-t, aai it# ierivstiir:®©, agree 
fairlf w«ll «ith tb» afialji#® ©f tfee re-©.5Ci4isM iodo-
aarfeoxy lig&la# # g aa4 tfee'tr i8rivat.lf»g.» fa^ le- XI? sli©««. 
th@ si»il-arlti©'s tn th® attalyses of tbsse tiire® prMuets. 
(Se# T«fel©' I for tht .©©ming of tfee afefere-^ iatitas).. 
If «©mli appear that liy rep«at#4 ©xtiatiens of the to-i#*-
earfeo-xy itgnla sncl its mmtmn insoluble fractloa., an • 
•©^ i^ ia^ a prpittet wfeleh ts ©oiMon. t« tfe» Ifgaia aol^ otile is 
obtaia&i. It would fee of interest to sm horn imeli fartli«r . 
tliis step-wlB® oxidation floss• o-oeur aafi wfeetb^ r ttie r©- . 
Qxiiii«di pre^ actg agre© /in- mmMr of aetlioicyl aad byaroi^ yl 
grotips'as i© %h® afeow ii.as«d pre^-iio-is*-
f«m# xm 
SiBtlaritl®® im %h® analyses of %hm rs*©xl€ls«4 IMo-'-earfee^ 
Ilgaims # g aaS the re-oxidized •s#«t©H« iiig©ltiM-e- # J... 
, J Psr©Kt 
• product 
« 
^CHglig methyl-
• ate4 deriY. 
* 
. * . • 
•M0pSO4. 
' at®3 
• 
« 
methyl-
deriv. 
:o°Hs 
» 
Ig : 
•% , J OCHg 
. #; 
% 
E®«-0X« 8.5 14.8 J.f,S 11* € SO. 6 11.0 
B©.«6X, •  ? . §  15,7 go. 4 14.3 m , 9 .  13.8 
B®-ox. A, lll®-0l. # 1 8.2 17.6 Bi,& ; 14.6 
si*iaT 
l. ?&# p-reptrtt#®' Qf tfe® a«»©ata liptla froffl 
©at balls agr##i r«a«itefe3.y well wltti I^i# mmmt& llgnia" 
pr#i»ar©4 hy lali.#, 
2* Afflaeaia ligain was fra^ tioMfttei »ltli "Tli® 
mmt&m' s-Glmbl0 &al flv® hf&rmyl gr^ xips ani-
a@th©xyl groups • »€ #o®pa.re€ I© ani 
Iif€i«.:^ l giro-aps f©mi in • ibe mmtmm lasolwMe fraetloa^ , 
S. the laOI ijxidatloa wlo® @-f "fcfet rnmtme s#liibl«: 
f r a . o t l © n  o f  t b e  a a a e n i a  l i ^ g n i a  m m  g l £  m s  © © w p s r e ^  t ©  a a  ^ •  
©xi«a%ion valtt# ®Mf 1«S f©r %b# »:©#%©,»# liselmtel® f-raetion. 
Bi« jtt«a-fractl#.ii«l®d asaQQla- ligala-&a€' aa ©xli»..|l©a *»:!«# • 
Qf 1S8-, 
4. iodo-eartooxy llgaia pr-eparsd from th® affl®on.la llgaia 
tos a aiolawi »ol«®«lar wtight &r MO, It was, te «11 
a mixiar® mn liiii©«tei toy %hm rmnttn ©Malne<i 
from tfa® BSttiflatieii'r@a#tt©» w-tlfc diasllijl, anlfat# aa4 
i, Isio-carbesy ligoia pre.pftr©a fr#tt ' 
omt imll& was sot tm ia»® as %hm to«0-*eartooxf lipiia pf®^  
pmmA from th& mm&aim ilgaia* th# fomer Hsfi a ainiWM • 
a#l«#ttlar weight of 1340* 
i, fwo s«e0«ssi¥e o«liatloas with laOl Mirt Mea p-#if~ 
r«3r»e4 ©a %he ioto-carbo^  llgaia prepared fro« tn® a©14--
hylrolj^ sd oat tails^  lash isolated pro-itict hai fear 
fefiroxfl ana tw« ffl®tlxs:«yl groups* lsiiof©'» was. i(i#ntift#€'' ' 
la mm^ Qh #f tto® altelin®' e.xiiizlag i^ latloas, 
f * l^ te-earfeo'xy lignia pr«par©4 fmn %h% 
Ijzed oat tolls na® fm©tl®aat»4 bf th:@ tise ef -aeetoa#,. The 
aeet©a# soltiMe fraetlon feal ©a# «@%ii©xfl aa<l five hyfiroxyl 
grenfB, wbertas %li« «e®t0a# las^ lo'tole frastloa bai fiv® 
liydro^ xyl «iuS tliF©® mmttmxfl gretips., 
8» fbe acetone tii««ltatel® fra-etlan ©f t&® l®d®-earboxy 
llgnift pr«pare€ frow aeli^liytmlyze-t ©at tails was re-
©xMlsM with laOI to- give aii •©•Kl4is«4 llgnio- hfttlag f®»r 
hyiroxyl a-nfi %w® aetfe^ xyl sas# ii«*fe©r of 
lydTO-xyl aai aetlissyl grs«i^ 8 was mhmmrw^ -iL on tlt« r«-«Eldlze<i 
io4©-«a:ri»xy ligaias. 
f. An erystallln# pr©€tt®t h&m l5#«ii 
©%%aia«d io the oxllatlm «f ill# iB«oltt%l@ fraetioa 
of t&t ieie-earMxy ligala pr®pa-r«d froffl the- a-eifi-hyir©-
lyi-®i -©at tell.a. 
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